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if ita got to cownect ... 


CONNECT WITH WIGGINS 


The authority on connectors. 
Engineered for reliability. 





Connect - O - matic 


Trademark 


An automatic connector. 


PUSH ... it’ connected, 


Wig - O - flex 


Trademark 


Flexible union for connecting 
rigid tubes. 


inst- O- matic 


Trademark 


Quick Disconnect 


Break-away 





AXELSSON 
IN ACTION 


TOMORROW'S AIRCRAFT: THE PRODUCT OF 
YESTERDAY'S EXPERIENCE...APPLIED TODAY. 


The development and production of today’s Mach- 
smashing aircraft are exacting problems that 

can be solved only with the tools of long experience. 
That's why you'll find Axelson precision components 
in planes like the Douglas A4D Skyhawk —the 
Navy’s smallest and lightest jet combat airplane. 
Today's and tomorrow’s defense is linked to 

the development of guided missiles . . . ones like the 
hush-hush missile for which Axelson produces 
precision parts. Tomorrow’s push-button arsenal is 
beginning to take shape on today’s drawing 

boards ... Axelson experience will again prove an 
irreplaceable tool. Axelson’s new, enlarged 

staff and facilities make a wider variety of on- 
schedule service available to the industry— 
including not only production, but research, 

design and development. Brochure AA-6 describes 
the new look at Axelson. Ask for it! 


Design and development engineers, desiring to work on 
advanced aircraft projects, contact Director of Engineering. 


CIVISION OF U.S.INDUSTRIES. INC. ® 


AXELSSON 


MANUFACTURING COMPANY a 


\ 6160 S. BOYLE AVE.,.LOS ANGELES 56. CALIFORNIA 
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POWER CONTROL 
CYLINDER 
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POWER CONTROL 
SERVO VALVE 
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4 A World's Fastest Navy Fighter 


Proudly wears 
controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 

These units, Sargent fabricated to Vought 
provide a system for control for the 
efficient operation of this great fighter. 


vecifications, 
sate, positive, 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force contro]. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force contro] units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 
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Hotels 


Palmer House and Shera 


RED-HOT TEMPERATURE SEALING 
SOLVED BY V-FACE SEALS 


Now used in jet engine fuel systems, 
Fulton Sylphon V-FACE Seals demon- 
strate their long-lasting resistance to 
extreme temperatures every time a 
super-powerful jet swishes overhead. 
One second they shrug off red-hot 
temperatures of 800° F. The next min- 
ute they flaunt sub-freezing tempera- 
tures of -65°F. Every minute they 
battle high pressures up to 1000 psi. 


Fulton Sylphon V-FACE* Seals offer 
this same unfailing resistance to ex- 
tremely high and low temperatures in 
hydraulic systems, pneumatic ducts, 
and other flat surface sealing appli- 
cations. 

For extra-tight sealing of cylindrical 
surfaces, Fulton Sylphon also designs 
and manufactures job-fitted Reed and 
Vee type seals in Nylon, Teflon, Inconel 
X, stainless steel, and other materials. 
With them, you can obtain long-lasting 
sealing and economical re-sealing of 
fluids or gases at pressures to 30,000 
psi and temperatures from -100° F. to 
1200° F. 


FULTON SYLPHON 








SEND TODAY FOR 16-PAGE 


BULLETIN VA-827 
*formerly called Flat Seals 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION 


Knoxville 1, Tenn 





Vickers Servo Pump Systems 


Provide rapid and accurate response to minute 
electrical or mechanical signals 


The Vickers Servo Pump Unit shown 
at the signal-controlled, 
variable positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 


right is a 
delivery, 


high-response servo systems. 

The transmission 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts, to the mechanical 
output of several thousand 
watts. Various sizes of transmissions 
have been built, having output capac- 
itv ratings from one to four hundred 
horsepower. The pump de- 
velops only that pressure required to 
move the load which means re- 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
and minimizes heat rejection. 
Any type ol prime mover of sufh- 


servo may be 


power 


servo 


losses 


cient capacity can be used to furnish the 
power input . electric motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 


Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a_pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from maximum in either 
direction A stroking piston 
actuated by a pilot valve varies the 
yoke angle 


Low Control Power Requirement 
low 


zero to 
of flow 


according to signal. 


Power for control purposes is 
in a servo pump unit because metering 
valve action is confined to the volume- 
which is a low 
hydraulic 
system separate from the power trans- 
mission hydraulic circuit although a 


part of the pump unit. This volume- 


regulating system 


ower level (100 to 300 psi 
I I 


regulating system controls piston dis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across ports of a metering valve, with 
its inherent losses, is avoided in the 
power transmission system. Final power 
output from the pump is determined 
by the flow which the 
volume-regulating demands 
and by the actual 
load . . . is not dependent upon pres- 
sure drop methods of control. 

In a employing 
this pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit 
trolled by a valve metering directly 


in the power line. 


volume of 
system 
resistance of the 


control system 


servo 


con- 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
hydraulic pump are carried by tubing 
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HYDRAULIC PUMP 
SERVO CONTROLLED 


SYNCHRO 
or MECHANICAL 
“FOLLOW VALVE” 


FOR BUILT-IN 
MINOR LOOP 


OR MECHANICAL 
POSITION SIGNAL 


LOAD 
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SIMPLIFIED DIAGRAM illustrates a servo control system employing Vickers Servo 


Pump Unit and Constant Displacement Hydraulic Motor. This system accepts initiat- 


ing signals (either electronic or mechanical, depending on type of system), 


compares them 


with feedback signals from load and (through controlled changes in direction and volume 
of fluid pumped to motor) corrects the load as required. For added accuracy and stability, 
a minor loop providing signals proportional to rate of flow may be added. This may either 
be built into the pump in the form of a mechanical “follow valve” which results in modu- 


latix 


the flow as a function of the net signal to the pump, or may be a synchro which feeds 


a signal proportional to flow rate into the amplifier. The controlled output may be either 
a function of the position or velocity of the load. 


6 


with no intermediate valving to the 
hydraulic motor or linear actuator 
The fixed stroke 
provides torque directly proportional 
pro- 


hydraulic motor 


to pressure and speed directly 

portional to flow rate. 

High Power-to-Weight Ratio 
The 


associated 


unit and its 


motor are de- 


servo pump 
hydraulic 
signed for high power-to-weight ratio, 
high torque-to-inertia ratio, low inertia 
of rotating parts, and high resonant 
lrequency. 
Typical Example 

High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque*-to-inertia ratio—3.5 x 10° tb-in./sec? 
Low inertia of rotating parts— 052 tb-in.? 
High resonant frequency — 20 cps (entire system) 

Other advantages are reliability and 


versatility of application. The smooth, 


stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems. 

Important among the applications 
of Vickers Servo Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines; here the servo pump’s char- 
acteristic of providing at all times only 
sufficient power to meet the momen- 
tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 
level in this type of system prolongs 
the life and improves the reliability 
of all components. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 


your 


an optimum solution. 
VICKERS INCORPORATED 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 © Detroit 32, Michigan 


Aircraft Application Engineering and Service Offices: EI 

Segundo, California, 2160 E. imperial Highway « Detroit 32, 

Michigan, 1400 Oakman Blvd. (Service Only) « Arlington, 

Texas, P. O. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg 

Additional Service facilities at: Miami Springs, Florida, 
641 De Soto Drive 

TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 

OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 

Great West Road, Brentford, Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 





EEL PACK 


Ask for Stackpole tl 
drawing for \ 
detailed packaging i 
specifications. 


Conservatively rated at 70°C, 


Low noise level. 


Pa reianaets SE a 


—<—<—__ COMPOSITION 


Unsurpassed LEC protection. 


ES 


Easy-to-solder, firmly 
anchored leads. Electronic Components Division 


STACKPOLE CARBON COMPANY : St. Marys, Pa. 


Stackpole Fixed Composition Resistors are stocked by leading parts distributors 





AA Fire Control System T50 mounted on ‘‘Duster’’, the Army's twin 40mm self-propelled vehicle M42. 
This is a major advance in control of fire for this weapon. 


FRANKFORD ARSENAL IS ARMY’S CENTER 
FOR ORDNANCE WEAPONS FIRE CONTROL SYSTEMS 


Chis “Old Line” Arsenal in Philadelphia is a key member engineers have been responsible for successful application 
of the Army-Ordnance-Industry team. Since World War I f optical range finders to tanks, for the Skysweeper AA 
it has been rapidly converting from a manufacturing instal System and the AA Fire Control System M33. Today 
lation to a research and development center responsible for Frankford maintains close relations with the Army Ballistic 
national direction or major support of Ordnance ammunition Missile Agency and Redstone Arsenal for the solution of 
and weapons programs, chemical, metallurgical, and ballistic guidance problems. Recently this group has applied radar 
research, and gage design and supply ranging to the twin 40mm self-propelled light AA gun, th 
rhe major operating organizations of Frankford are the Duster”, enlarging this weapon's capabilities for dealing 
Pitman-Dunn Laboratories Group, the Ammunition Group vith high-speed, low flying aircraft 
the Gage Laboratory, and the Fire Control Instrument That segment of industry interested in fire control instru 
Group Che latter is a small arsenal in itself consisting ot ments, ammunition components ind recoilless we ipons 
research and de velopme nt, industrial procurement and pre relies for definition of the proble m, and allocations of pro 
duction, and field service elements. Working with weapons grams, on Frankford Arsenal, whose goal has been defined 
systems contractors in private industry, its scientists and as Total Technical Teamwork. 


This is one of a series of ads on the technical 
activities of the Department of Detense 


- 109 
L$ FORD INSTRUMENT COMPANY 
| DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Cal ° Dayton, Ohio 





Engineers at Ford Instrument Company 
working on a design of a special Anti-air- 
craft project. 


ENGINEERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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One of a kind! 


Kids still love jacknives, but no longer seem to do 
much whittling. Like the circus big-top this vanish- 
ing pastime seems to be one more casualty of this 
high-G, triple-carburetion age. 

[he production engineer also has lost his enthu- 
siasm for whittling metal. Machining from solid bar 
is still a necessity when making one part or a few 
prototypes. But, for hundreds of parts, extruded 
shapes save metal and machining time. 


TMCA has pioneered the difficult art of extruding 
Titanium alloys. Many thousands of pounds of ex- 
truded Titanium sections are regularly shipped to 
jet engine and airframe industries. Seamless ex- 
truded tubing is another regular production item 
at TMCA. 

Write today for information on Titanium ex- 
truded shapes and tubing. 


... rns in | QNUND. 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, 


New York 7, N.Y. 


9 





M5 ° f ° y 
Radar Switchboard 
Goes Down the Hatch Yi 


cS 











They used to remove a section of the deck to 
get a radar switchboard inside a submarine. 
Now it fits easily through a hatch because 
Admiral has redesigned the unit to reduce 
bulk and weight by as much as two-thirds! 

This priceless saving in pounds and inches 
is only one of the new unit’s many advan- 
tages. Formerly up to 400 man-hours were 
needed for major repairs such as replacing a 
defective switch section. Now the job is done 
in 20 minutes! The entire unit is built up of 
standardized sub-assemblies fitted with mul- 
tiple connector plugs. It is a simple matter to 
remove and replac e a faulty switch or ampli- 
fier. Each switch section even has its indi- 
vidual power supply to keep the switchboard 





operable in case one section goes out. The 
unit can be readily expanded to handle addi- 
tional radar indicators by simply adding more 
self-contained sections. Printed switches and 
circuit boards, designed for automation 
assembly, are ruggedly resistant to vibration 
and humidity 

The radar switchboard, for use on all types 
of naval vessels, is typical of Admiral’s ad- 
var ced design, research and development in 
electronics, now being carried forward for all 
branches of the Armed Services. 


Admiral. 


CORPORATION 


Government Laborotories Division, Chicago 47 


Look 10 Admiral ror 
RESEARCH + DEVELOPMENT + PRODUCTION 
IN THE FIELDS OF: 

COMMUNICATIONS UHF AND VHF « MILITARY TELEVISION 
RADAR + RADAR BEACONS AND IFF + RADIAC 
TELEMETERING «+ DISTANCE MEASURING 
MISSILE GUIDANCE « CODERS AND DECODERS 
CONSTANT DELAY LINES + TEST EQUIPMENT 

ELECTRONIC COUNTER MEASURES 


Facilities Brochure describing 
Admiral plants, equipment and ex- 
perience sent on request. 


ENGINEERS: The wide scope of work in progress at 
Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Illinois. 
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SUPERSONIC 
HYPERSONIC 





research 
scientists 
engineers 


What's beyond?—Here, at the West's largest jet engine research and development center, Marquardt's newly created 
research division is already probing into the most advanced concepts of supersonic and hypersonic flight, researching 
new chemical fuels and nuclear energy, integrating advanced propulsion schemes with aerodynamic requirements. 


To continue this research, effectively, we need additional qualified research scientists and engineers in supersonic and 
hypersonic flight and related fields. We need explorers looking for a future in an atmosphere of individual professional 
development and continued academic training. We need men whoare right now saying to themselves, ‘‘What's beyond?"! 


9) 
G 
t Call or wriie today. 
MARQUARDT AIRCRAFT COMPANY, Research Division 


AIRCRAFT CO. 
yy Attention: John A. Drake, Director of Research 


16551 Saticoy Street, Van Nuys, Calif. « STate 5-8361 

















HELP YOURSELF 
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FABRICATING 


— 


*, 


MACHINING 
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Send us your blueprints 
and we will show you how 
we can fit into your picture. 


to a quarter of a million square feet 
equipped to solve your problem 


American Welding has a quarter of a million square feet of 
floor space that houses the equipment necessary to manu- 
facture production runs of welded rings (made from rec- 
tangular bars or special mill shapes) or circular weldments — 
from 6” to 96” in diameter, of ferrous or non-ferrous metal. 


And that’s not all — 900 specialists in ring manufacture are 
backed with the best in engineering and research — with 
heat treating, x-ray and test equipment required to meet 
aircraft specifications. 


Let Amweld become your production welded ring department. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 DIETZ ROAD ° WARREN, OHIO 


AMERICAN 
WELDING 





From Prop to Tail 


Hayes has proved by performance that the Company knows 
modern aeronautical design, fabrication, assembly, and 
flight testing of modified aircraft of all kinds and sizes. 


Hayes has the necessary facility, the engineering and 
technical staff, the tooling, financial structure, cost control 
system, man-power and the know-how. Hayes thus occupies 
a unique positi6n in the aircraft industry. 

Hayes position is one of special service in a field of activity 
between the prime manufacturer and the overhaul shop. 

By this unique service, Hayes completely modernizes and 
gives new functional performance potentials to such aircraft 
as the B-50, KC-97, B-25, C-119, and others which are in 

good condition but have outlived their original usefulness 
in view of modern requirements for National Defense. 
The “clincher” is that Hayes performs this service at a 
great savings compared to the cost of similar new planes 


AIRCRAFT ENGINEERS WANTED 


With over 8,000 employees, Hayes is a competitive industrial 
facility for modification and maintenance of aircraft, includ- 
ing guided missile work and engineering design of all types 

Opportunities are open for aeronautical scientists, experienced 
aircraft design engineers, and graduate students in engineer- 
ing. Write Personne! Department 


ENGINEERS + DESIGNERS AIRCRAFT CORPORATION MANUFACTURERS 


BIRMINGHAM, ALABAMA 





Packaged landing gear 


for Lockheed’s 


Score Another First for Menasco! 

The nose and main landing gear produced by 
Menasco for the Lockheed Electra will be delivered 
as complete pre-tested, functional systems, ready 
for installation in the airframe. This includes 
tires, wheels, brakes, steering system, wiring, 
plumbing, gear-mounted valves and switches. 

It is fitting, too, that the Electra, America’s 

first turbo-prop airliner, utilizes the latest 
advance in landing gear design and manufacture — 
Uniwelding of high heat treat 


eit mee 


First in development, quality, delivery and service 


menasco manufacturing company 
805 South San Fernando Boulevard, Burbank, California 


SPECIALISTS IN AIRCRAFT LANDING GEAR 





Typical Cutler-Hammer 
Hermetically Sealed 
Relay with protective 
terminal cover available 
on ali relays in the line 


Cutler-Hammer Hermetically Sealed Relay 
Family is Growing Steadily 


The line of Cutler-Hammer Hermetically Sealed Aircraft Power Relays is con- 
stantly being extended with new types and capacities. They reflect the years of 
intensive development and research by Cutler-Hammer engineers in close co- 
operation with leading aircraft builders. Designed for use in higher ambient 
temperatures and better able to withstand shock and vibration, they meet both 
present and future needs for environment-free dependability. They offer longer 
life and contribute directly to increased safety. 

Only permanent non-aging materials are used. All metal parts (except those 
carrying current or those in the magnetic structure) are stainless steel. The stain- 
less steel case is covered both outside and inside with a special blue glass fused thereto 
at extremely high temperatures. This special glass is chip-proof and has great 
dielectric strength with maximum recovery should a flashover occur. 

These new relays are standardized to be generally interchangeable with presently- 
used unsealed relays. As this advanced line is being extended continuously as to 
types and capacities, be sure you have the latest data. Write on your company 
letterhead for the 1956 edition of CUTLER-HAMMER AIRCRAFT ELECTRICAL 
CONTROL, Pub. EE-140. CUTLER-HAMMER, Inc., 1471 St. Paul Ave., 
Milwaukee 1, Wis. 


Cutler-Hammer 1 
Cutler-Hammer has long held the respect tion and long-range planning. It has sup- 
of the aircraft industry because this com-_ plied complete lines of equipment, not 
pany has been part of the aircraft industry merely the items of widest use and most 
for 35 years. It has never been an oppor- 
tunist supplier. It has pioneered the designs 
others have followed. It has sought to serve, 
not merely sell. It has been in the forefront 
of all co-operative activity in standardiza- 


Here is the record: 


1920 Cutler-Hammer designed and manu- 1949 Cutler-Hammer started develop- 
factured the first line of switches ever cre- ment of the first environment-free power 
ated specifically for use in aircraft. 


profitable manufacture. Today, as for the 
decades past, Cutler-Hammer engineers are 
working closely with the aircraft industry's 
thinking ahead, planning, de- 
signing and building for the future. 


le aders ee 


relays for use in aircraft 


1953 Cutler-Hammer submitted samples 
and certified test reports on the first her- 
metically sealed power relay to WADC and 
Bu. Aer. Cutler-Hammer configuration was 
adopted as industry standard by ASG. 


1938 Cutler-Hammer designed and manu- 
factured the first d-c power relays ever 
created specifically for use in aircraft. 


Cutler-Hammer designed and manu- 1955 Cutler-Hammer designed and manu- 
factured the first one hole mounting Lever 
Lock aircraft switches. 


3943 
factured the first a-« 
created specifically for use in aircraft. 


power relays ever 


50 amp. single pole, sin- 
gle throw Class A power 
relay. 


— 
25 amp. three pole, single 
throw Class B power re- 
lay with N.O. and N.C. 
interlocks 


_ ae 

200 amp. single pole, sin- 
gle throw Class B power 
relay with N.O. and N.C, 
interlocks 


100 amp. three pole, sin- 
gle throw Class B power 
relay. 





50/25 amp. single pole, 
double throw Class B 
power relay. 





25 amp. three pole, dou- 
ble throw reversing duty 
Class B power relay 


Cutler-Hammer Power Relays—Finest in Flight 
Cutler-Hammer Hermetically Sealed Relays are 
designed to meet Spec. Mil. R. 6106B (A.S.G.). 
Operate at 80,000 feet. Class A in ambient tempera- 


tures to 71° ¢ 


>, withstand vibrations 10 to 500 cps, 
10g. Class B in ambient temperatures to 120° C 


, 


withstand vibrations much higher than 500 cps. 


CUTLER-HAMMER 


= AIRCRAFT CONTROL = 





B.EGoodric 
selected by Lockheec 





CONVENTIONAL DISC BRAKES record this jagged line. The torque variations cause roughness and chatter. 





wheels and brakes 
for propjet Electra 


XCEPTIONAL requirements had to be met in choos- 

ing a brake for Lockheed’s new Electra, America’s 
first propjet airliner. The Electra embodies a new concept 
of smoothness—in flight and during landings. It will 
operate economically with minimum off-time for main- 
tenance. And, for intermediate flights, it will be able to 
land safely on existing runways. 

That called fora brake that would operate with outstand- 
ing smoothness, give long service and handle the higher 
kinetic energies generated by faster, shorter stops. For 
these and many other reasons, Lockheed selected the new 
B. F. Goodrich disc-type brake. 

B. F. Goodrich engineered the new brake-wheel unit 
using sintered metal linings and latest ‘bucket’ wheel 
design. Tests showed Lockheed the unit has great 
strength with minimum weight and the highest combi- 
nation of smooth stopping ability and long wear. 


B.F. GOODRICH ENGINEERS man controls of 250 mph dynamometer. 


New two-way automatic adjustment maintains constant 
lining clearance regardless of service wear. This gives the 
pilot better ground control because the brakes always 
react the same way to pedal pressure. By eliminating 
periodic adjustment, maintenance time is reduced. 

The photos show one of many dynamometer tests 
made to compare performance of new B. F. Goodrich 
brakes with that of conventional disc types. These tests 
simulated landings of the Electra at varying speeds 
up to and including a 162 mph emergency “refused 
take-off” stop. In all cases, the B. F. Goodrich brake 
provided smooth, quick stops without destructive vibra- 
tion or chatter. 

Because of its exceptional stopping ability and long 
life, this new brake is now being considered by other 
airframe manufacturers for future planes. If your designs 
ers would like to discuss technical details, contact: 


B.EGoodrich 
AVIATION PRODUCTS 


A Division of The B. F. Goodrich Company 
Akron, Ohio 





Wesrern Gear 


RELIABILI 


The equipment shown here is just a sampling of our 
investment to guarantee the aviation industry that the 
actuators, accessory drives, hoists, complete control sys- 
tems, and other gear drives that carry the Western Gear 
name are as reliable as modern techniques can make them. 

All product design, development and manufacturing 
efforts at Western Gear have reliability as their focal 
point. An investment of more than a million dollars in 
the most advanced testing equipment is matched by the 
careful, meticulous craftsmanship of Western Gear tech- 
nicians. It is no accident that our slogan is “The difference 
is reliability.” 

Why not take advantage of the engineering assistance 
which we make available, without obligation, in solving 
your next design problem? Get in touch with us now. 
We'll place an application engineer at your immediate 
service! Address General Offices, Western Gear, P.O. 
Box 182, Lynwood, California. Phone NEvada 6-2161. 


"The difference is reliability” « Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT, 
SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Your tomorrow's ENVIRONMENT-FREE 
electric system G ENER AT Oo R Ss 


waits today at J&H oil-cooled machines deliver full-rated output independent of 
Jack & Heintz aircraft speeds, ambients, altitudes 











Shape designed for zero 
wove drag described in 


Aviation Age, June,1 956. 


Seven years of pioneering development at Jack & Heintz have produced avia- 
tion’s first ‘‘environment-free’’ generators. Permitting new size-weight- 
performance concepts for primary and special power systems, the J&H oil-cooled 
machines outrace the best contemporary units by a wide margin: 


¢ deliver full-rated power regardless of *enable lighter and simpler 
aircraft speeds, ambients, or altitudes installations 

eare smaller than any comparable * reduce drag by eliminating 
air-cooled units need for air ducts 


Scheduled for service on advanced aircraft, these J&H generators promise 
to be the ultimate approach to aircraft electric power. 


“Standardized” Approach to Each Advanced Electric System 
Regardless of the flight plateau you are sighting, the J&H oil-cooled genera- 
tors, with the proper heat sink, offer an immediate solution to your electric 
power needs. This frees you of 


ee ae ae be Representative J&H Oil-Cooled Generators 

o en J&H Model 30051-004 3052-001 6129-1 31190 37192-003 6280-1 

flight conditions is met Laatidn tite Titte Vian an” ie ee 
through adjustment of the Volts dc a-c, d-c 30 120/208 120/208 120/208 


: 3 outputs 3 outputs 
sat sink. - 
heat Speed (rpm) 12,000 12,000 8,000 6,000 8,000 12,000 


Confer with J&H special- Phase (cps) - _ - 3 3 3 
ists. For basic design and Frequency lepe) - — = 400 400 400 
performance data, write to matuna: s = 7 75 Fs 75 
Jack & Heintz, Inc., 17635 Weight (ib) 30 70 36% 165* 100° 
Broadway, Cleveland 1, Ohio. Length (in) art ee _ S 
Export Department: 13 East ["°°"* "vines inegroted Content Speed Orne 
Ot t., New Yor pause we 














€)1966 by Jack & Heintz, Inc 


Back & Ho eInzrz AIRCRAFT ELECTRIC EQUIPMENT 
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EDITORIAL 





Spearhead of Progress 


The recent industry-military inspection of the National 
Advisory Committee for Aeronautics Laboratory at 
Langley AFB, Va., was a dazzling display of new research 
facilities and techniques actively exploring areas that 
until a few vears ago, were considered strictly within 
the realm of fiction writers. Even the 
technically sophisticated of the 1,600 engineers, execu 


sclenc¢ most 
tives, scientists and military airmen who saw the Langle\ 
display must confess to some astonishment at the variety 
of research tools revealed and the areas in which NACA 
is using them. 


Good Leadership 


NACA's performance as a spearhead of aeronautical 
progress in this country has been so consistent that its 
industry and military beneficiaries and the American 
public tend to take the committee’s contributions for 
granted. Therefore, it may not be amiss to detail som« 
of the hard, brilliant and expensive effort that has been 
necessary to produce the results with which NACA has 
laid a solid foundation of new research tools, techniques 
and data for the successful development of supersonic 
aircraft and hypersonic missiles 

One of the basic ingredients in the NACA formula 
is, Of course, good men, both at the level of top leader 
ship and on the firing line in the laboratories. Dr. Jerome 
C. Hunsaker, who has been chairman of NACA during 
the 15 critical years since the outbreak of World Wat 
Il, has combined the practical experience of an aviation 
pioneer with a breadth of vision that saw clearly th« 
needs of aeronautical research through the hypersonic 
range. Dr. Hugh L. Dryden, director of NACA since 
1948, combines the talents of a scientist who made basic 
contributions on boundary layer control and turbulence 
with the administrative flexibility required to keep this 
organization hard at work on new frontiers and out of 
the rut of complacency. 


Need New Tools 


In the laboratories, NACA has been fortunate to 
retain the loyalty and enthusiasm of a host of men who 
could easily command much higher monetary rewards in 
private industry. Listing all of them would run far 
bevond the confines of this space, but typical are John 
Stack at Langley, a catalyst in the high-speed flight 
research program, inventor of the transonic wind tunnel 
and teacher of a brilliant crew of young researchers, 
including Dick Whitcomb and his area rule; Charles 
Zimmerman, persistent pioneer in STOL concepts; R 
‘I. Jones of Ames, originator of the swept-wing concept 
in this country; Harvey Allen, with his fundamental 
work on missile nose cones; Bob Gilruth, whose multi 
stage, rocket-powered models pioneered a new research 
technique at Wallops Island; Abe Silverstein of Lewis, 


basic researcher on rockets, ramjets, turbojets and nuclear 
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propulsion; Irving Pinkel, dedicat 
and Walter Olson on fuels 

One of the basic problems of aeronautical researchers, 
ncerned with 
ty of 
yunterec ind 
the forces generated by high-speed flight. In this field, 
NACA has developed a wide variety of clever con epts 


to pro 


as distinguished from those of explore: 


earth or water-bound vehicles, has been the difhicu 


simulating the fantastic environment en 


combined with practical ironmongers ind potter 
duce basically new research tools for simulation of the 
high speed flight environment. Even before most of 
these new research tools were developed, NACA was a 
moving spirit in pushing development of high-speed 
flight research aircraft such as the Bell X-] and X-2 and 
the Douglas D-558 Mark I and II 

It was no accident that this country was the first to 
put a level flight supersonic fighter into service; the 
first to put into production a Mach 2 fighter, and the 
first to push the limit of piloted flight to 126,000 ft. 
altitude and beyond 2,000 mph. NACA deserves no 
small share of the credit for our jump into the super 


sonic lead. 


Proud Record 


In addition to its basic job of fundamental research 
and development of tools and techniques to do this job, 
NACA also has functioned in the role of 
trouble-shooter called on repeatedly by the military and 
industry to iron out major bugs in new aerial weapon 
systems. NACA is overly modest about its achievements 
in this field and perhaps it should be in the interests 
of maximum effectiveness, but there is hardly an ai 


1 technical 


frame or engine maker in this country who has not 
benefited directly from this type of NACA work. Now, 
as an operator of unitary plan wind tunnels for industry 
development work, NACA is expanding its contribution 
in this field 

Like all research organizations, NACA finds its work 
is never finished. Every major discovery or breakthrough 
merely opens a new frontier that must be explored and 
breeds a new family of problems that must be solved. 
This is a characteristic of its job that NACA alwavs finds 
dificult to explain to members of the Congress con 
cerned with its annual appropriations and its never 
ending need for new types of research facilities 

NACA is a vital part of the great 
nautical research complex that includes the Air Research 
and Development Command, the Office of Naval Re 
search and the research organizations of universities and 


American aero 


private industry. It can be justly proud of its record 
during the past 15 critical years in the air. ‘The American 
people and the aircraft industry can look forward with 
confidence to its aggressive and skillful attack on the 
aeronautical problems of the future. 

—Robert Hotz 
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Martin designers make good use of REM-CRU 
titanium’s excellent welding qualities. These 
welded titanium sleeves are used to support 
ducting as it passes through bulkheads aboard 
the SeaMaster. 











Corrosion resistant TITANIUM parts, aboard the 
new Martin P6M SeaMaster, save vital pounds 
without sacrifice of strength. It’s one of the reasons 
why this Navy attack seaplane can leave the water 
with a 30,000-pound payload, and cruise at over 
600 mph. 

The titanium alloys in the SeaMaster, and most 


other high-performance airplanes, were developed 


Rem-Cru 





70 2 Vy 


TITANIUM 


ites with the 
SeaMaster 


by REM-CRU engineers. And it was at REM-CRU 
that techniques were established that led to quan- 
tity production of high-strength titanium alloy 
sheet. 

Substantially enlarged facilities mean you can 
depend on REM-CRU for titanium in all mill 
forms, sizes, and grades—including new high- 


strength, weldable alloys. 


To keep abreast of the latest developments on this vital 
metal, write to Dept. A-11 for the Rem-Cru Review— 
a free periodical presenting the latest technical data on 


titanium alloys. 


REM-cRU 
TITAN FU IM sarenm-crv Titanium, inc., MIDLAND, PENNSYLVANIA 


Soles Offices: 3338 South Malt Avenue, Los Angeles 22, California . 4501 W. Cortland Street, Chicago 39, I/linois . 405 Lexington Avenue, New York 17, N. Y. 
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WHO'S WHERE 





In the Front Office 


James G. Felsenthal, corporate secretary 
and assistant sales manager, elected a direc 
tor of G. Felsenthal & Sons, Inc., Chicago 

Sir Ralph Sorley, managing director, ap 
pointed deputy chairman of de Havilland 
Propellers Ltd. (England), and Mr. A. F. 
Burke, managing director, appointed deputy 
chairman of de Havilland Aircraft Co. Ltd 

Raymond E. Lee elected president, chief 
executive officer and a director of Tel 
Autograph Corp., Los Angeles, Calif. Mr 
Lee succeeds Louis R. Kurtin, resigned 

David L. Grimes, president, Narmco, 
Inc., San Diego, Calif 

Edward J. Doherty, assistant to the presi 
dent (in charge of public relations-adver 
tising), Vertol Aircraft Corp., Morton, Pa 

P. G. Smith, assistant to the president 
Roylyn Inc., Glendale, Calif 

John J. Burke, vice president-engineering, 
Hallamore Electronics Co., a division of 
Siegler Corp., Anaheim, Calif 

A. L. Coulson, vice president-sales, Ford 
Instrument Co., division of Sperry Rand 
Corp., Long Island City, N. ¥ 

Thomas FE. Rounds, vice 
Barden Corp., Danbury, Conn 

John B. Cowen, executive assistant to the 
vice president-manufacturing, Aerojet-Gen 
eral Corp., Azusa, Calif 


president, 


Honors and Elections 


R. C. Oecertel, manager of aviation sales 
for Esso Standard Oil Company, has been 
clected president of the National Pilots 
Association 

The Engineering College Research Coun- 
cil of the American Society for Engineering 
Education has announced plans for the 
Curtis W. McGraw Research Award, estab 
lished in memory of the late Curtis W 
McGraw, former president of McGraw-Hill 
Publishing Company The award, spon 
sored by the McGraw-Hill Book Company, 
will include a $1,000 prize and will be given 
annually beginning in June 1957 

Captain E. V. Rickenbacker, board 
chairman of Eastern Air Lines, received 
the National Business Aircraft Association’s 
Merit Award for 1956 for his contributions 
in the development of air transportation 

Gen. Otis O. Benwon, Jr., Commandant 

| School of Aviation Medi 

of his promotion 
to major general by 
+ Gen. Benson one of 


in the Air Force 


Changes 


James Everington, industrial relations 
Manag Le kh ed Aircraft Service In 
Onta Calif. Mr 
Jam 1). Hodgson, now in the industrial 
} tion i kheed Aircratt 
or] Burbank lif 

Roger V. Rowe, district sales manager 
Lima, Peru), Pan American-Grace Airways 

Harvey F. Ludwig, administrative assistant 
to th cecuti ice president, Hvcon Aerial 

na, ¢ lif 


Evrington succeeds 


if Tganiza 
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INDUSTRY OBSERVER 


> Experimental prototypes of the Douglas Thor intermediate-range ballastic 
missile and the Convair Atlas intercontinental ballastic missile have arrived 
at the USAF Missile ‘Test Center, Patrick AFB, Fla., for preliminary testing 


> Six prototypes of Republic's F-105 Thunderchief are now flying. The air- 
craft, with thin, short sweptback wings and long cylindrical fuselage, has jet 
intakes in the wing roots. Flying tail is set low on aft fuselage; the under- 
side of tail has ventral fin for lateral stability. 


© Navy's new Sidewinder air-to-air missile reportedly has such pinpoint accu 
racy that it can knock flares off the wingtips of an F6F drone without destroy 
ing enough of the wing to prevent recovery of the airplane. Sidewinder, 
which uses simple infra-red guidance system, is being produced by Philco 
and by General Electric’s Light Military Electronic Equipment Dept 


> Alouette, five-place, gas-turbine-powered helicopter manufactured _ by 
France’s Sud-Est Aviation, will tour the U. S. late this winter. Republic 
Aviation Corp., interested in the Alouette as well as in Sud-Est’s Caravelle 
jet transport, will help the French team with the demonstration tour. 
Republic may build the Alouette here if the tour produces enough interest. 


> Part of Army’s effort to move away from dependence upon the Air Force 
is a move to eliminate fixed-wing planes as launching platforms for target 
drones in anti-aircraft missile practice. Possible solution, now confined to 
products of Radioplane Co., a Northrop subsidiary, is to launch the RP-70 
aerial target from the larger RP-77 turboprop drone. Both units would be 
recoverable by parachute. Navy also is interested in the idea as a possibility 
for providing high-altitude targets for its Sidewinder missilc 


> Navy's air-dropped atomic anti-submarine weapon has been designated 
Lulu. The weapon has a lethal underwater range measured in miles. World 
War II depth charges had a 25 ft. lethal radius and had to explode within 
12 ft. of its target to split a submarine’s pressure hull. Lulu is assembled 


by the Sandia Corp., Albuquerque, N. M. 


© Bell's turbine-powered YH-40 Army utility helicopter has begun flight 
tests at the company’s Fort Worth, Tex., division 


> France’s Ouest Aviation firm has finished work on a supersonic wind 
tunnel with a Mach range of from .7 through 1.65. 

> Doman Helicopters Inc., although not included among Army contractors 
named to conduct a design study on a flying crane, will offer a proposed 
configuration as a dark-horse candidate. Doman concept features two anti 
torque rotors Pilot will flv sidewavs to gain full visibility 


> Navy recently re-examined the question of 25-ft. ceilings for aircraft carrier 
hangar decks, first installed in USS Forrestal, in hopes of returning to lower 
ceilings, but decided any cut in height would impose too severe design and 
strength problems on aircraft tails. A3D already has folding tail for use on 
carriers. 


> Arnmvy’s anti-aircraft missiles Nike A and Nike B have been rechristé 
Ihev are now known as Nike Ajax and Nike Hercules 


> Swiss government plans to buy two or three Sud Est Alouette II heli 
copters. Order follows recent evaluation tests between Alouette and Bristol 
Svcamore. Portuguese air force has signed a contract for three Alouettes. 


> Doman Helicopters Inc. claims Army suitability test for 
substantial gains in maimtainabilitv. Only a little more than 
round work was required for each hour of flight. There is a st 
bility that the French government will order 50 of these aircraft 


} 1 
1¢ wou 


ts YH-31 




















Creating quite a stir in flight circles 


Those in the know are saluting the exciting new handmaiden 

of the skies. The F-27 is the most advanced, the most needed 

aircraft in transport service. Airline proven twin Rolls-Royce FAIRCHILD 
propjets power the F-27 in vibrationless, air conditioned and pres- . 


surized flight with speeds up to 280 mph, distances up to 2250 miles. 4 Asp J, 
é : P DT (Vit 


For short and medium range performance it is in a class all by itself. val 
Panoramic windows, high wing configuration give the air traveler 

unequalled views of sky and earth. Here is an airplane designed for 

the airline operator, conceived for the comfort of the air traveler. 

It’s the least expensive to operate, to maintain, to buy... priced at 

$540,000. (Airline: Plug in radio units extra; Executive: Plug in radio THE FINEST AIRCRAFT FOR AIRLINES, 

units and cabin interiors extra). CORPORATIONS AND MILITARY SERVICES. 


Address inquiries to . James Pfeiffer, Executive Director of Customer Relations, Fairchild Engine and Airplane Corporation, Hagerstown 15, Md. 











Wilson’s Successor? 


While USAF Secretary Donald Quarles remains an 
xdds-on favorite to succeed Charles FE. Wilson as S$ 
tary of Defense, talk 
Pentagon of Secretars 
NMI. Brucker 

Brucker enthusiasts that he has 
icmarkable job at rebuilding Army morale sinc« 
wer the near-debacle left behind by his predecessor. Top 
Army 


nd are using the positive approach to argue the 


within the 
Wilb 


there is increasing 


mother candidate: Army 
point out donc 


, 
taking 


defeatism 


Army 


spokesmen have recovered from earlier 


sc, with emphasis upon technological capability 

\n experienced politician and former 
Michigan, Brucker has a talent for spreading praise wher 
it will do the most good and marshaling his forces for 
n ¢cffective front. His friends sav that these qualities 
badly needed in the Army took charge, 
be cqually refreshing in the top Defense post. P 
important would be Brucker’s ability to say the 
nght thing at the nght time, not the wrong thing at 


g 
+! Wr ’ 
’ rong 


governor of 


when he would 
ssibly 


MOTE 


time 


Senate Probe Delayed 


Senate hearings on a suspected 
concerning the Civil Aeronautics Board’s award of 
York-Miami route to Northeast Airlines 

t underway for at least month. The 
members of the Permanent 
Subcommittee back to Washington to 
Aftcr the election, the senators want vacation tim 

Nicanwhile, the subcommittee staff and the 


Bur 


11iv< 


leak” of information 
i New 
probably won 
difhiculty 


+ 


inother 
n getting Investigating 


ittend sessions 


lederal 
continuing their independent 
stigations of th« I'rading of Northeast stock 
jumped from approximately 400 Aug. 2 to 
over 14,000 shares the morning of immediatels 
ifter the CAB secretly voted the 
The grand jury hearing evidence on the case is 
indictments. It is understood 
the was to 
testimony 


i of Investigation arc 
Case 
shares on 

Aug. 3, 
carrer its new route 
now 

it expected to return any 
that the 


Cquir¢ 


main objective of convening 


reluctant 


jury 


witnesses to give 


SOTHIC 


Army Fights Back 


Highly significant action by the Assn. of the U.S. Army 
it its second was a shift in leadership from 
military to Back of the shift is the 
Assn.’s determination to get the Army's scfore 
the public debate and understanding of 
AUSA found this inpossibl 


fight mn 


mecting 
civilian members 
stor 
ind cncourage 
military 
vith military 
Iministration policy of keeping facts from the publi 
Lt Gen \\ iter | W cible Was 
ucceeded bv John Slezak, former 
Army. Told that the public is 

it the information it 

isions, the Assn. now can be 

to the Air Force Assn. pattern. Even Gen. Willard 
Wyman, Continental Army lauded th 
pticism of the press and public and gave the associa 


problems 
leadership that cannot openh 


polic \ 


retired as presi 
Under S« 

not getting morc 
make intelli 
ted t steer 


needs to 
CXPCK 


Commander 


tion an assignment of reporting to the peopl ce do 
Army and USAI 
Defense Department and administration policy 
Dhe Assn 


by-laws 


trine is accepted in circles as contrar 


s membership will grow to 50,000 by 1957, 


nd new will encourage corporations to becom« 


7) ine C8 ] t 
staining members. ‘The new, aggressive approach of 


Washington Roundup 





Arm) 


civilian 


the two-year-old organization won sanction from 
Secretary Wilber M. Brucker, who said new 
leadership will lead to “better public understanding” of 
the Army’ One of the first efforts to create th 
kind of understanding probably will be release of what 
mtemplated cuts in Army’s size will to its militar 


prog! im 


rolc 


House Report Blasts CAB 


of congressional blasts at the Civil 
i House Small Business 
he ided by Rep Joc 
Board 
ompetition and 
result of 


mnimuttec 


I itcst im a scr 


\cronautics Board has come from 
Hous« 


issued a report attacking th 


Subcommittec Ihe 
L. Evins (D 
for ‘‘sheltering”’ 
failing to reduce fares The 


group, 
l'enn 
scheduled airlines from 
report was the 
study of regulatory agencies made by the sub 
in the last session of Congress 

Ihe Evins report that the 
the “vested interests in the 
father carriers’ from fresh 
levels downw ird 


had protec ted 


B yard 
ndustry—th« 
that cor 


if cntri 


said 
uirling grand 
competifion 

Certainls 
is to be restricted, thereby insulating the 


forces of the market, the rates should bc 
the report said 


driven fare 
industri indus 
try from the 


controlled 


Jet Fuel Purchases 


In six years, jet fuel purchases by 
ment have developed from zcro 
business 

From less than 3.5 
Defense Department purchases of jet fuel skyrocketed to 


1956. With the 


purchases f aviation ga 


“ , ‘ 
million barrel 1 1950 


over 82.4 million barrels in Fiscal mili 


tarv build-up, defense ilso 
from 22.8 million 


1956 


barrels 
VW hil 


purchases of 


during this period 
in Fiscal 1950 to 44.3 


the purchases of aviation gas doubled, the 


mounted 


million in Fiscal 


jet fuels multiplied by ilmost 25-fold 


Irregulars’ Status Cloudy 


Acronautics Board has abandoned the idea 
Irregular Case to the Suprem« 
isking the Court of Appeals to stay its 
until Dec. 28 while the Board 
further action it should 


iuthority 


The ( ivil 
of carrving the Larg« 
Court and 
mandate in the 
makes 
take. Status of the 
upplemental air rriers a vear ago has been in the air 
since July when the Court of Appeals found that the 
CAB had failed to ufhicient evidence to support 
usc Of its exemption 
iuthority 

Ihe CAB, the Air Coach T1 

Militarv Ai 
pc ils to stav its decisi 

Now the Board has 
Court appeal, leaving the two 


i th dec 


CAS€ 


as to what 


up its mind 


present operating granted 


present 


powers in granting the interim 


msport Assn. and th« 


Assn il] 


nn pr nding 


Independent I’ ransport isked the 


Court of Ay 


I 
the Supreme Court 


Ippe ils to 
given up the 
of a Suprenk 


1dca ITTicT 


groups to decide whether thev want to app 


P} sion 


themsclves 

Ihe Board 
decide whether it 
other action in the disput« 
will be the fact that two 
that voted for the 
iuthorit 


wants a two-month stav to allow time to 
hold public h« 
factor 


\ key 


men of the three 


should rings 
n the 
man 
controversial supplemental ait 
smce been replaced 


h Ve TC} UC 
—Washington 


operating 


staff 





AVIATION WEEK, November 5, 


1956 








USAF Reveals New X-2 Crash Details 


igh-speed _ pitchi ‘aused pilot to eject capsule; 
High-speed pitching 1 pilot t t ul 
blackout prevented final steps to safety. 


A number of new details on the 
loss of the Bell X-2 rocket research 
plane and the death of USAF Capt 
Milburn G. Apt (AW Oct. 1, p. 34) 
have revealed by the Air Force 
it Edwards AFB, Calif., and at the 
Pentagon. Among them 
eX-2 pitched and rolled violently 
hortly after burnout of its rocket fuel 
probably in a high speed turn which 
Capt. Apt executed to head back to 
vards the drv_ lak« bed at 
Edwards. Apt “was thrown violenth 
ibout the reached for 


. 
pecn 


landing 


cockpit.” H« 


the handle to eject the pilot’s capsul 
from the 
ontrol 


for 
$5.000 ft 


X-2 


30.000 ft. to an 


ifter dropping out of 
iltitude of 


e Capt. Apt’s death apparently 0 
curred on impact of the capsule with the 


ground. THe 


+ 


recovered consciousness 
ground to take the last 


to free himself 
1 


oo near the 
steps necessar 
from th 


chute 


stepping 
ipsule and opening his para 
Chronology of Crash 

From the 


information available, this 
merges 

Apt made his drop from the 

nd went into his power run 
Capt. Iven C. Kincheloe, Jr., 
1 low chase position in an F-S¢ 
nother pilot flew 
l photo 

lel radio 


going good 


B-50 


flving 
whilk 
higher up and 
graphic plane, said 
vou got her 
pull it back 


keeps her 


got her back 


suck 


that 


up her no 
1 boy oming 
vou sOTnC 
fuel burning 


140 sec.—Apt 


the end of 
tim< is roughh 
said ¢ radio 
“She’s cutting in 
cut out 
Kincheloe asked 
The reply from Apt 
The tape of the conversation was sent 
to the Federal Bureau of Investigation 
for help in deciphering Apt’s response, 
but nothing could be made of it 


The Air Force said Apt “probably” 


ind out She’s 
I’m turning.’ 
‘Are vou reading?” 


was unintelligibl 





Material for this story on the reasons 
behind the crash of the Bell X-2 rocket 
plane and the death of its pilot, Capt. 
Milburm G. Apt, was gathered and writ- 
ten by Aviation Week Senior Engineer- 
ing Editor Irving Stone at Edwards AFB, 
Calif., and Military Editor Evert Clark 


in Washington. 











turn “some five or SIX Se€C- 


fuel.” It 


began the 
ifter 
Iso said 
“He would sti traveling 
verv high rate o peed, but 


) 
limits the 


onds exhausting his 


ll have been 
within 
plane id previously 


rce does not 
10V pre speed Capt 


Apt w traveling he turn began 
probably because his violent 


ibout the 


movement 
ybscured the 
wncra trument 


Ihe Camera 


pitch and 
tremendous 


nd _ pilot 


Cockpit Camera Findings 
Photographs mac yy the 
camera shi 
hrovy violent] 
how 
handk 
handle Va 
tween his 
he Wne! 
pe second 
that Apt 
ward as 


separation 


powe! 


if the 
ittitud 

There probabh 
tumbling of the ipsul 

fuzzv,” Brig. Gen 
ommandet 
Edward 
before a deceler I hute on 
the ipsule h would 


been two or thi mds 


toner, 
Center at lumbling 
time 
ope nee 


h ivC 
Ejection 


t a4 peed of 
mph prob 


opp 
between 125 and 15 
ibly at about 128 mph ind possibh 
in a slightly curved path rather than 
straight down, at least for the fi 
thousand feet 

Separation shifted center 
of gravity to such an extent that the 
rocket engines no longer made it ex 
tremely tail heavv, and its momentum 
carried it downward almost in a glide 
It landed belly first, and almost all of 
the instrumentation was recovered. A 


7 ] ] 
The Capsule 


_ 


phototheodolite operato 

ground followed the 

the ground, probabh 

larger than the capsulc 
\pt's ( ip ule 

] ISS rps SOl 


ugh 
in he would 


plane’s 
because 


1) } 
would fa 


wh parachute 


1 1 
1i¢ would 


minutes 


ward 


found in the 


parti 
An 
Preparing for Flight 


In planning for th 
limit was . 
direction 


to depart fl 


imposed “nor w 


+ 


? 
O make anv specih¢ 


m the known 





X-1A Accident 


A comprehensive report of the acci- 
dent Aug. 8, 1955, in which X-2’s prede- 
X-1A, was destroved begins on 
page 111 this issue. Fortunately, the 
X-1A pilot, NACA employe Joseph A. 
Walker, was rescued in heroic action by 
companions in the B-29 mother ship 
bomb bay before the X-1A was jettisoned. 


cessor, 
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of knowledge,” 

n. Holtoner. 

The for imposing maxi- 
mum speed limits was discussed,”’ Gen 
Holtoner said. “Rather than the 
pilot watch the Mach meter or ai! 
speed, it was determined that it would 
important to have him concen 
1 the attitude, 


j 


according to 


necessity 


h iV¢ 


be mor 
normal accelera 
ind minimum use of control.” 
The Air Force 
unced that Capt. Apt reached a speed 
ittained by The 
quoted is more than 
ilthough the Air Force has 
n I mhrmed it 
The Air Force has attributed this rec- 
speed to tw 


Tate O1 


previously has an- 


cfore man 
ture gencralls 


-,100 mph 


ord ) things 
e Apt achieved the optimum 
ittitude very quickh 


thousan to 


liming” 
ifter drop on a 
chance,”” Gen. Hol- 
He did what no other pilot 
far on his first 


ne 
toner said 
has been able to do so 
seul: ah ia 
e Apt obtained approximately six se 
onds more burning time from the rocket 
than any pilot of the X-2 has 
1 before 


f Capt 


\pt’s flight plan could 
n laid out that 
1) would not have happened,’ 


it could 


in such a way 


} 
yItoner said he was sure 


What Part Speed Played 
Asked if it would 
nsible to have him fly 


not “have been 
it half throttle,” 


flight path is some 
vot for on every flight 
the factor in this opti 
In Capt Apt’s « isc, he came 
the on his first 
have ver scen It was 


ances whic h we did not 


optimum 
on 
illow 
that everv supervisory gu 
down has criticized himself 
if we had told this boy to stop 
ic speed this wouldn’t hav 
Che most difficult part 


I 
has been Ie imming th« 


nk 


establishing and main 

ired flight path It 

that a flights 

quired before a new pilot 

Id satisfactorily 


That 


Was 


number of 


complish this pre 


uve! 


Background to Flight 


Asked if there were any specific rela 
tion between the fact that \pt flew 
fast me else and the fact 
that he« iccident, Gen. Holtoner 

d 

No 


] 
dcnt 


than anvé 
had the 


the 
natural conclusion to draw 


speed did not 
Phe 
is that this 
but it 

riginally, the 
urned 
Commnrttce 


Cause accel 
is what caused the accident, 
lidn't.”” 

X-2 was to have been 
the National Advisory 
Acronautics last month 


over to 


for 


AVIATION WEEK, November 5, 1956 


mntrol 


for heat 


SC irch 


ind <¢ ind stability re- 
In September, however, a few 
lays before Capt. Apt’s flight, the Air 
received permission and funds to 
extend its flying with the X-2. It 
permission for 


lorce 
timc 
had asked for this several 
reasons 
e Air Force had the development re- 
sponsibility for the X-2 iob of 
that it would meet d« 
After Lt. Col. Frank 
K. (Pete) Everest’s record flight at | 
mph last Julv (AW Aug. 6 p. 454), he 
felt the X-2 could reach an even higher 
peed 
Ihereforc, at the 
first, and final, flight 
not feel the spce 
been fully expl 
e It was known last February that Col 
Everest | igned clsewhere 
Maj. Charles Yeager already had 
ket project. So Capt 
Jr who set a altitude 
AW Sept. 24. p 
ind ¢ ipt Apt were as 
gned ne prog Kincheloe for 


' ram 
I 
Ititude and Apt for speed. Both had 
vradu 


ind the 
demonstrating 
sign specihcations 


JO) 


time of Capt 
the Air Forc« 

d-altitude envelope 
] 


71Cd 


Apt S 
did 


h id 


was to b SS 


been 


mo) tt 


icronautical engineering degrees 


st pilot cn ind 


hool experi 


f basic, important test pro 
behind ” Gen. Holtoner said 

e Air Force also wanted to train Kinch« 
loe and \pt because 1 elt we should 


i nucleus « 


them 


ct expericnce 


is the y 


two new pilots was 
ted w th 
e, NACA 
ig manufacture! { 

g Gen. Holtoner 
e In addition to training pilots and fn 

th the X 

} 


il rn 


the mn 
ind Cur 


the cn 


up ifs WOTK W 
was to have 
\ pilot and turned the 
next spring The intern 
n. Holtoner said wa ing 
for NACA 


han in 


nstrumentation 


mn the 
n the 
The point 
ipt. Apt 


ilmost im 


con 


been exte 
Ther Was 


( ( no pressut rT 
If there had been, he wouldn't 


1 
7 
flown the airplane 


Horner: USAF Must Devote More 
Funds to R&D. Less to Production 


maintain technologi 
USAI 

budget to 

ad 4 


Baltimore—1 
uperorit th 
its 


vel ypiment, 


must devote 


ind ck 


cal 
mor search 


rting funds from pro 


duction by exercising “ruthless selectiv 
which w 


| USAT 


etcermining 


' 


nto pl 


ipon 
duction an 
This opinion was voiced by I 
Kk. Horn Acting Assistant S« 
of the Air Force for R&D 

here at the East Coast Conferen 
Acronautical and Navigational Ele 
i 
] tivo hs 


ruthle ss sel 


his 
in disappointment t man 

our industrial so 
Horner said However, through t 
poli ics we are determined to 
imount of defense for 


idded 


members of 


DANTE 


taxpaver’s dollar,” he 


Duplication: Pro & Con 

If USAF could save 15 of its pres 
ent production expenditures by 
selectivity, it could 
cffort by 50 Horner said 

Horner that the USAF is 
studving a new ipproach to formulating 
its R&D budget which may result in 
identifying res ind development 
from the birth of 
research through the 


suc h 
R&D 


mcrease its 


reported 


irch 
is the entire 
in idea in 
testing of 
tems 


Phe 


process 


basi 


the prototype weapon SVs 
| 


several different U.S weapon 


tr re | r 
ite systems for 
tact 
nemy’'s job more 
flexibilit 


possibl 


well as dupli 
logisti 
th« 


rive US a 


nse upport ind 
ort, make 
necded 
varicty of combat 


Horner 


said 


R&D Inexpensive 
this situation has cI 

intages, Horner indicated 
vall quantity pr du 
higher and th 
ditterent svster 


nnportan 


] 1) 


tion, pel unit 
operation of 
expensiv 
iricty of 
training 
support problems, 
Horner 
iid. ‘These problems are further ag 
gravated by the need for 
vclopment of ou 
“R 


fundamentally 


omplicate structure 
world wide dc 
ombat forces 


ind d 


scarch velopment irc 
INCXPCNsIVvE 
when ympare d to the st 
tar | such 

nol ' | rat 
matcrn T the yperation ot 
units,” Hornet 


said ‘It 
prohibitive ly exp 


especially 

of the mili 
machine iS procurement of 
military 
becomes 
try to 
exploit all possible lines of development 
ill of them to the ultimate of 
production for the 
his leads to 


selectivity is necc 


only 
nsive when wt 
ind carry 
inventors 
the 


sary 


th it 
The question of 


conclusion 
how and where it is applied is perhaps 


the most difficult and controlling prob 
lem in the management of the research 


27 





1) 
rment bec 
import int 
ih th 


m 


By exe 


vityv 1 not 


I 
from firm 


R&D 
luction ‘“‘ar 
emphasized It 


np 
I 


tit many \ 
Hallpo 


tary R&D 
=| + 


ht } } 


j ) HLA 


} 


Profit Margins 


PhD 


Wilson Confirms Contracts for 


Chemically-Fueled WS-LLOA 


f mitract tr) th 
led WS-110A_ supersonix 
stem was madc by 


Charl | Wilson 





USAF Gets Sidewinder 


W ashington—USAF will use the Navy 
developed Sidewinder air-to-air guided 
missile on day fighters of the Air Defense 
Command and ‘Tactical Air Command. 
Designated GAR-S by the Air Force, the 
Sidewinder will augment, but not re- 
place, the Hughes Falcon. 

As contracting agent for the weapon, 
the Navy has awarded two new contracts 
for Sidewinder, combining its own re 
quirements with those of USAF. Accord- 
ing to the Bureau of Ordnance, the joint 
purchase has resulted in bringing the cost 
below original estimates. 

The new contracts for production of 
guidance and control units were awarded 
to Philco Corp. ($14 million) and Gen- 
eral Electric Co. ($17 million). 

The Navy already has equipped attack 
squadrons of the 6th and 7th fleets with 
Sidewinder (AW Oct. 22, p. 33). 











mventional tu 
tandard fucl ror 
ng to after 
for th dash te tl 
b iv home 
| vored choice l lit 
il fuels is pentaboran liquid hi 
f the light metal b Diboran 
decaborane as well hvdridc 
lithium have been in gated, but 
ictivitv in the chemical field yw seems 
to single out pentaboran 
Basic reason for the choi f an ex 
otic fuel is its high heat content per 
pound. Standard aviation fuels gaso 
line, kerosene and JP-4 have a_ heat 
value range from 158,500 Btu./Ib. to 
18,900 Btu./lb. Pentaborane has a heat 
content of 29,127 Btu./lb., better than 
50‘ improvement Ovcl the hydrocar- 


bon 


USAF Restudies Work 
On Bomber Defense 


that it 

umed 

But me 
{ ypped 

Both contracts covered \ 
Phase Two in_ parallel 
omparabk te 
instituted 


rograms, 


procedure 
intercontinental ballistic 

Basic decision on resuming the BDM 
projects has been referred to the A 
Council, which has not yet made 


final selection or rejection 
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Hawker Plans New 
1,800 mph. Fighter 


London——Hawker Siddeley Group 
Ltd new 1,800 mph 
fighter with its own funds despite the 
Ministry of Supply's initial lack of in 
terest in the irst flights are 
within 18 


W ill rar velop 


project | 


scheduled to be made 
month 

W hil 
ment mcthion 
Minister of Supph 
nouncement of the project to the 
House of Commons last week. It was 
later confirmed by Nevilk Spriggs, 
director f Hawker Ihe 
designated the Hurn 
best-known all 


ficial govern- 
Reginald Maulding, 


made the first an- 


managing 
fighter has been 
cam ifter Hawker’s 
craft of World War II 
Ihe Ministry of Supph 
had not stated a requirement for the 
fighter and turned down the Hut 
ncan it was offered he 
coinpany went ahead, however, at its 
Kingston-on factory, 
wide dissatisfaction 
nt ittitude 


re portedh 


new 
idk l vhen 
IL hames encour 
aged bi over the 


governing towards aviation 
development 
Commodore | R. Banks, a 
wuthority m jets, already has 
clared that the Roval Air 
slipped since World War II to a point 
stands fourth 
world powers in the quality of its air 
craft (AW Oct. 29, p. 21 
The Hawker group 
with circumventing the Ministrv’s slow 
in effort to 
is the U.S 


Force has 


where it now mong 


now credited 
procurement procedure in 
match 
Lockheed | 


such achievements 


104 





New British Transport 


London—De Havilland will design a 
new jet transport with the speed and 
range of currently-planned U. S. jet car- 
riers for introduction over British Over 
seas Airways Corp. routes by 1962. The 
U. S. transports are scheduled to begin 
service in 1959 and 1960 

Ibe aircraft firm said it is 
discussing” technical details of the air 
craft with BOAC, which already plans to 
buy 15 Boeing 707s (AW Oct. 29, p. 39). 
The transport has been designated the 
D. H. 118. 

A de Havilland spokesman said the 
aircraft will be capable of operating over 
both low-density routes and 
from existing airports. The D. H. 118, 
de Havilland said, “should have speed 
and range capabilities comparable to the 
large American jets but would be some- 


“urgently 


high and 


what smaller in size.” 
De Havilland said BOAC will place an 
order as soon as final specifications have 


been decided upon. 
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WHAT appears to be a painting of Convair’s B-58 Hustler (above) is actually a photograph 
of the prototype airplane, heavily retouched by Defense Dept. Many of the B-58 detail 


design features have been obscured or 


with the airplane. 


General Electric 


eliminated, by 


J79 turbojets; eliminating the 


intent or through unfamiliarity 


Among the changes: eliminating the nose inlet spikes on the podded 


cambered leading edge on the wing; 


changing cross-section shape of the engine nacelles; changing the wedge-shaped section 


of the engine pylon; addition of 
nacelles. 


Week (Sept 
Hustler May Make 
First Flight This Week 


B-58 
first 


10, Pp 34) 


I exas—( -Onv urs 
make its 


Fort Worth, 


supersonic bomber may 
flight sometime this week 

The delta-wing Hustler 
tests, final phase of its ground-test pro 
last week. At the time, 


Esenwein, Convair 


began taxi 
gram, carly 
August ( 
president and 
Worth plant 
the new bomber would be 
10 davs.’ 


includes 


vic¢e 
manager of the Fort 
first flight of 
made 


said the 


ablv within 

The test B. A 
son, chief test pilot ind manager of 
flight for the Fort Worth plant; J. D 
McEacherm, flight observer, and C. P 
Harrison, flight test engineer 

Ihe B-58, which will be « ipable ot 
carrying a variety of weapon packs be 
neath its fuselage, powered by four 
podded General Electric J79 turl 
cngines 

Its triangular 
the trailing edge, which combine the 
control functions of conventional ailer 
\ swept-back vertical 
directional 


cTCW 


wet 


wing has eclevons in 


ind clevators 
stabilizer and rudder 
control and stability 


ons 


give 


Bell Reorganizes 
Niagara-Frontier 
Buffalo, N. Y.—Bell Aircraft Corp.’s 


Niagara Frontier Division, dating from 


World War 
into two 
move to decentralizc 
firm’s diversified interests 

A new Aircraft Division 


II, has been reorganized 
operating groups in a 
control over the 


new 


and 


a large shadow 


An unretouched photograph of the Hustler has already appeared in 


inboard 
Aviation 


area to hide details of the 


Weapon Systems Division will re 
the former Buffalo-Niagara Falls opera 
tion 
Bell's 
Oo assume a 
status when its incorporation as_ the 
Bell Helicopter Corp 
Jan. 1, 1957 


The new 


Texas Division is scheduled 


t wholly-owned subsidiary 


finalized on 
Buffalo divisions will have 
responsibility for sales, design, 
illied functions 
Leston | 
innounced that 
Domonkos will 
be general manager of the Aircraft Di 


vision and vice president Roy J. Sand 
of the We ipon 


produc- 
tion, procurement and 
of their product lines ineuf, 
new Bell president 


vice-president Julius J 


strom general manager 
Systems Division 

The Aircraft Division will design and 
produce Bell airplanes and control the 
subcontracting of aircraft 


contrac 


company s 
components for other 
tors 

It will 
duction and engineering 

Robert J. Woods, designer of the Bell 
X-1 rocket research plane, the Bell X-5 
ind the P-39, has been named director 
of engineering Aircraft 
Division 

Terence M 
manager of the 
Varrial will 
manage! 

The Weapon Systems Division will 
wionics, rockets, guided 


prime 


have two subdivisions, pro 


ind sales of the 


is works 
WwW. 


services 


Nolan will serve 
division; Ralph 


serve as factory 


have four units 
missiles and research 

The Bell reorganization was planned 
before the death of Lawrence D. Bell 
(AW Oct. 29, p. 37), former president 
ind founder of the company. Bell re 
tired as president shortly before his 
de ith 


29 





Pilots Warned After Freak F-11F Crash 


By Evert Clark 


Washington—Pilots of 
U.S. fighter aircraft have been warned 
not to hold course after firing thei 
machine guns as a result of an unusual 
accident in which a Grumman F-11F-1 
liger overtook several of its own pro 


supecrsonis 


jectiles 

Neither combat tactics nor aircraft 
design will be altered as a result of the 
accident, but Navv’s Bureau of <Aero- 
nautics and Bureau of Ordnance feel 
that such an incident could happen 
igain, given the right circumstances. 


First to Overtake 


Aircraft have run into their own pro 
jectiles before when the projectiles wer« 
“tumbling’—cither because of a faulty 
gun or faulty ammunition. But Navy 
spokesmen said they believe the Tiger 
is the only aircraft to overtake its own 
projectiles when they were following 
a normal trajectory. 

he Tiger collided with at least two, 
and probably three or possibly four, 


DEBRIS, including spent 20-mm. slug, in engine intake is shown 


rounds of 20-mm. target practice am 
munition during a contractor firing 
demonstration off Long Island, N. Y., 
last Sept. 21 

Grumman pilot Tom Attridge was 
flying at 13,000 ft. He put the Tiger 
into a shallow dive at 4G. He fired two 
four-second bursts from his four 20-mm 
cannons. As his speed and the down 
ward angle of his dive increased and 
drag slowed the flight of the projectiles, 
the ‘Tiger ran into its own fire 

Muzzle velocity of the projectiles 
was 3,200 fps. Velocity of the plane in 
feet-per-second at the time the pro 
jectiles struck was about 1,290 

Rate of fire was 1,000 rounds per 
min. per gun, which gave Attridg¢ 
bout 266 rounds per burst 

I'welve seconds after the firing of the 
first burst, as the plane reached 88( 
mph. and 7,000 ft., Attridge’s wind 
shield was shattered 

Next he noticed a dent in the upper 
edge of his starboard air intake duct—a 
mark that indicated something had hit 
the edge of the duct and glanced off 


Attridge assumed he had run into a 
flock of bird As he turned back 
towards the Grumman field at Peconi 
River near Calverton, Long Island 
engine failed. Still unaware that h 
run into his own bullets, Attridg« 
two alr starts 

When both failed, he made an 
cmergency landing in trees on Long 
Island, tearing off the ‘Tiger’s wings and 
injuring himself serioush 


What Investigation Showed 


Investigation showed that 
© One projectile struck the nose of the 
plane on the port side, just aft of the 
probe Ihe indentation showed that 
the projectile was aft end first when the 
plane struck it 

Spin marks in the dent made it cleat 
that the projectile was pinning in not 
mal flight 
© A second projectile struck the wind- 
shield. Examination revealed a shallow 
indentation in the center of the shat- 
tered area, into which a 20-mm get 
round fit perfectly. 





left) with twisted inlet guide vanes. Bullet placed on windshield 


shows approximately where it hit. Luckily, slugs apparently were about spent when F-11F overtook them. 


TEAR in F11F nose cone is just aft of flight refueling probe. 


30 


Bullet placed at right shows how plane overtook slug from rear. 
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ALTITUDE 1300 FT. 
DIVE ANGLE 20° 
TRUE AIRSPEED 1290 F/s 





_ 


ALTITUDE 7000 FT. —> 
TIME OF FLIGHT 12 SEC. 








CONCEPTION of apparent flight 


© Badly-battered projectile was found 
in the jet engine’s area 
Chipped edges on the 
blades and marks on the projectile 
it clear that the bullet had been 
back and forth times, 
pushed in ‘by the airflow thrown 
back bv each blade 
e 20-mm. projectile fired aft end first 
from an air gun ata 
made the same type of indentation that 
the 20-mm. bullet made in the nose of 
the Ih Attridge flew 
Ihe projectile in the engine could 
been cither the one which hit 
the nose or the one which hit the 
windshield. And if Attridge was cor 
rect about the dent in his starboard 
intake, it could even have been a third 
fourth Ihe dam 


iwed = the severely for ex 


( ompre SSOT 
compression 


mad 
bounced many 


and 


liger nose section 


ger which 


have 


projectile crash 
intake too 
reveal anything 
omputations of the dispersal 
this particular flight 

ould have hit at 
own bullets 


amination to 
Nay 
of fire on 
that Attridg« 
three f his 


indicate 
least 


Tumbling No Factor 
Although 


jectil in not be 


“tumbling” of the pro 


completely elimi 


nated as a_ possibility, the angle at 
projectiles and the aircraft 
marks left on the 
Navv’s_ ballisti 


was not a factor 


met ( | spin 
nose 1\ onvinced 
experts that tumbling 
in the accident 
the problem 
d is that relative 
speeds ha 


than the 


) 
velocities 


Attridg¢ en 
increase mm 


much 


been so 
relative increase in 
ilthough the 
tion this particular 
flight were unusual for a combat air 
craft. In this regard, the Navy points 
out that 

eIn combat, a fighter al- 
wavs would much higher 
iltitudes and in maneuvers that would 
out its diving under its own fire. 


| 
UZZK condi 


ontributing to 


supersonic 


ope rate at 
rule 


AVIATION WEEK, November 5, 1956 


angle showing how plane flew through projectiles 


e Supersonic fighters probably would 
not make strafing runs at the 
which Attridg¢ fiving, and the 
curve would be a 1G-plus curve, rather 
than the less-than-]1G Attridg« 
flew 

Bureau of Ordnance 
perts have informally 
combinations of factors that would put 
from its 


spe C d 


was 
curve 


ballistics ex 
computed — the 


danger area 
altitudes 
on a projectile is higher 

difference between muzzle 
speed of the plane increase the danger 


in aircraft in a 


own fire. Lower where drag 
ind a smaller 
velocity and 


time and size of the danger area 

The Navy said it 
this a major problem in any way. Word 
fleet to all con 
might be affected pri 
marily as a precautionary measure. ‘The 
Au lorce ilso was idvised of Navv’s 


findings in the Attridg¢ 


XV-3 Crashes in Test: 
Program Will Continue 
Ft. Worth, Texas—Armv’s XV-3 


onvertiplane program vill be con 
tinued at the Bell Aircraft plant here 
despite the loss of the first aircraft in 
n unexplained crash on Oct. 25 
Bell Richard 
fiving the conve 

it the 
injured. A 
invest 


] 


does not consider 


was sent to the and 


tractors who 


incident 


, 

Stansbury, Who 
, , 

rtiplane in_ heli 


f the 
jomt 


pilot 
onfiguration tim 

vas serioush 
orce-Navv team gating 
officials ud Stansbun 


plant two o1 


Compan 
took off 
minutes before the 

Ihe XV-3 evidenth 
iltitudc It 
Stansbury 


from the hrec 
accident 

failed to main 
was not indicated 


trving to tilt 


tain 
whether was 
the twin roto-propellers at the time 
Ihe XV-3 has been under test with 
out April, 1955. It 


already had performed a 15-degree con- 


incident since 


version 


Second P6M Modified 
a ‘ 

To Insure Full Safety 

Washington—The Martin Co. and 
the Navy, still unsure of the exact cause 
of the XP6M-1 crash 1] 
have made a number of minor 
cations in the second SeaMaster 
them aimed in the direction of 
caution 

Failure of the first 
trol svstem allowed the 
to turn full up suddenly 
jet seaplane into such a 
ward turn that the engine 
ind went straight ahead 

The heavy force of 9G—im 
posed upon the wings as the aircraft 
suddenly _ lost | the wings 
turned almost perpendicular to the air- 
round the 
spokesmen iid =the 


months igo, 
modih 
il] ot 


super 


Seca Master's con 
horizontal tail 
throwing the 
severe down 


ripped out 


mp} 
negative 

speed in 
stream—wrapped the wing 


Navi . 


wings clapped together beneath the fuse 


fuselage 
lage, ind the wing tips then flapped 
back outwards with a positive G 
Bits of found 
the fuselage and parts of each wing also 
were found other, 
Navy said 

Ihe specific reason for the 
failure has not 
mined, although an intensive 
gation has narrowed it down to six pos- 
sibilities 
¢ Minor explosion in th« 
stub, which might have damaged control 
cables, hvdraulic 
cuits 
e Broken or snagged contro! cabk 
e Loss of pilot fell-force in the longi- 
tudinal control svstem 


© Loss of one of two duplicat 


force, 


wing were imbedded in 


imbedded in the 


control 


svstem’s been deter- 


investi 


center wing 


lines or electrical cir- 


hvdraulic 
svstems 
¢ Elimination of hydraulic 
the stabilizer actuator 
e Pilot error in handling the controls 
Martin asked the senior design engi 
1 with each area of sus 


neers concemed 
picion to assume that thei 


power from 


irea was the 


cause of the accident, and asked each 
group to sec what changes thev would 
make if thev were vstems 
safety 

Non ot the suggested changes were 
major, and non to be 
ssential to safe flight o e second 
but, with Navv’s Bureau of Aero 


oncurring, thev 1 inyv- 


rc dc signing 


nd parts of svstems for increased 


were considered 


plane, 
nautics mad 
Wal 

Wiring, relavs and electrical equip 
ght exist 
have vapor-proofed; vinyl fibre 
le ids idded where control 
surfaces might snag, and hinge moments 
instru- 
mented second plane. None of the tests 
SeaMaster have given a 
to the iuse of the first 


ment in areas where vapor 
been 


have been 


have been restudied on the 


sec ond 


thus far 


with 
clue 
crash 

Ihe second plane has 


early last May 


been flying 
since 
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FREIGHT-CARRYING MISSILE approaches manned space satellite station in this artist conception. 


Army Expands Scope, Challenge 


By Claude Witze I iwinecrin 


- alte 


» ckil t ' nl 

er fartwen 

Washington— | 

velopment exper 
nvinced that 


n th 


; 


¢ Army will give new emphasis t 


; ; ; 


What Army Says 
Promulgated in 
ranking ofhcer t tl 
meeting of the Assn 


ti oncept 


@ Missiles already are reducing 


requirement 
from USAI 
\ veapon 


" 
l 


torv of wart 


e Army says it is the most expe 


( tt be th 
ipabilitic iation. “With pro] 
e Army is the One service fully equipp h r servi nm 
nd competent to p ide all the su good u f nuclear explosi 
porting clements n to missil ? a : R 
warese. Three inclade recoansimenre of ‘ate Vigntiag Vaults 


ile sites, transpo1 missiles to th Teller then drew 


imouflage and defense against Army in which the basic fighting 


cround and ait ick. In addi re battle groups of a few hundre« 


TROOP CARRYING missile suggested by i the Army is ab ( hift the ich. Equipped with the best possi 
U. S. Army drawing. Cutaway shows launching site in kind of terrain. transportation ind communication, 
accommodations for crew and troops. upport dispersed ni nd prov idk these men would be armed with “a few 
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kk weapons with assorted 
ystems 
Lhese battle 


on pt. 


deli 
Il cller’s 
( vould be able to appear at any 
place in the world within two days. He 
cd them to the “knife of a sur 
than the “axe of an ex 


groups, in Dr 


COM pal 
n ither 


ecufion 


Technician Need 
Ihe main probk or the 


t 
preparing for this 
power will not figure—was described 
Dy Veller as one of 


\ yuld h ive 


Army in 


kind of war—in which 
personne! 
to be trained tech 


ipable of keeping their equip 
epall 

would be professionals of the 

indards 

icipants in the 

n meeting were: Gen. Maxwell 

lor, Army chief of staff; Maj 

John B. Medar ymmander of 

yallist missile g v at Redstone 

; M. Gavin, 


yutspoken part 


of troop-carrying missile is 
slowed by rockets and parachute. Infantry 
then goes into action. 
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chief of Army research and develop 
ment; Gen. Willard G. Wyman, Conti 
nental Army Command, and Dr. Wern 
her von Braun, chief of Army’s ballisti 
missile de clopment 
Von Braun des detail the 
operation of a space platform that 
ind utilized to 


ribed in 
could 
ontrol 


guided 


b manned 


' 
arate lasses 
1 separate laun 


ng device for 


IDISSILICS 


Space Platform 


Hic said techniques exist to make it 
within four or fi 
station 
msmit 


possible that 


in unmanned could orbit the 
lobe to tt 


gi Vh« 


manned space ship he described as the 


information 


next “inevitable planning goal 
Ger ris imdicated 
\rm 


that the 
surpassed 
Reported to 
g AW 
25), Redstone’s security status 

losure of less than 10 f 
ts, the General said. He 


missile has 
performance 


targct 3.000) mi wal 


1 


hallenged the Re 
Braun's 

of objectives 
ilre id\ 


ec we ipon 


von 
ichieved 


rc has been me 


successfully and 
en greater hopes for 
rmediate ballis 
Jupiter 
lopment 


rang¢ 
ind reported 
project is on 


Argentine to Build T-34 
Under Beech License 
Buenos Aires—First 
techn issistancc 
a U. S. aircraft 
Argcntin government 
War II will be 
Citv this 
G. Neuberger, manager of 
craft Corp.'s Export Division 
The agreement, covering th« 
I-34 Mentor two-place trainer, is \ 


at approximateh 


licensing and 
igreement between 
ind the 
since World 
signed in New York 
iccording to Michael 
Beech Ait 


manufacturer 


month 


Beech 
ilued 
$4 million 
to the South 
government that ap 
1) T-34s will be purchased 
period, with an initial 
being flown to Argen 


Informed sources close 
American 
proximate] 
over a threc-vear 


lot of 15 t 


state 


raimers 
December 
itional 10 
Nihar h. 
omplete 
Ihe contract calls the 
planes to be assembled in the Cordoba 
plant of Industrias <Aecronauticas 
Mec micas del I stado [AMI 


ernment enterprisc with 


urcraft will be d« 


next disassembled and 


most of 


l OV 
technical aid 
ch 

ireement also provides for 
Argentine manufacture of the complete 


irframe, if desired. 





CAA Need 


The Civil 


has an urgent requirement for a horizon 


Acronautics Administration 
tal radar display capable of providing a 


50 in. diameter display area with a 
minimum brightness of 10 ft.-lamberts in 
highlights with ample contrast. If 


able 


numbers/characters alongside 


pos 


sible, device should be to display 
radar tat 
gets and should provide storage type dis 
play so that aircraft trails can be ob 
served. 
Interested should contact 
Mr. David Crippen, Technical Develop 
Civil Aeronautics Admin 


Box 5767, Indianapolis 


COM pallies 


ment Center 
istration, P.O. 


21, Ind 











Private Pilots Will Not 
Need Instruments 
Civil Acre 


Pyle assured private 


St. Louis—Acting mautics 
Administrator Jam 
last week that imstrument ratings 
vhen the 
fully 


pilots 
ould not b ympulsor 
three-vear federal airways plan 
implemented 

before the National 
Association here, Pyle 
thing a pilot will 


yund freely 1s two was 


In an address 
Aviation Trades 
ibout the onh 


need to get al 


said, 


idio 
Le idded 


PCTisive 


Perhaps inex 
reflector will be 


urcraft.’ 


suggested, however 


Omic 
radat neces 
iry on fabric 

Pvk 
iltitude 


be required to carry radar beacon trans 


that high 


private ircraft may ultimately 
ponders, distance measuring equipment 
ind other devices 
The 
surized aircraft 
ind the man in a light plane won't 
have to,” he told the 
In describing the 


Pyle said all 


25.000 ft. wall 


man who can afford a_ pres 


won't worry about this, 

group 
three-ve 
IFR flights 
be placed under airways 
control this spring and “by the end of 
1957, the control floor should be down 
to 15.000 ft 

He said plans call for 


down to 


rways 


plan ibove 


bringing omni 


nge airways 700° ft. from 
1100 ft 
Hk ( illed this l 


to private pilots who normally fly at 
iltitudes 


decided advantag 


lowe I 


News Digest 





Convair Division of General Dy 
namics Corp. received a USAF contract 
to modify a number of test versions of 
the F-102A all-weather fighter to oper 
itional tactical lirst of the 
uircraft, which will be as 
signed to the Au Command, 


versions 
eventually 
Defense 
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French Trident 2s 


len Air Ministry 
Prototype Trident 2 (above) is powered by a pair of Dassault-built 
Viper turbojets of 1,650 Ib. thrust each, and a pair of SEPR liquid-propellant rockets 
more than 100 flights; ceiling is limited by the 
pilots vulnerability at extreme altitude. Ten following planes will have Turbomeca Gabizo 
wingtip jets rated at about 2,400 Ib. thrust each. ‘Trident 2 changes include a lengthened 
and redesigned landing gear, a single-piece windshield-canopy and a two-chamber rocket 
powerplant instead of the three-chamber unit of the Trident 1. Fuselage appears length 
an illusion caused by gear height and nose boom change. Plane is 


s about 23 ft., weight is about five 
Ouest 


as a pre-production batch. 
Armstrong Siddeley 


Trident 2s have been ordered by French 


of undisclosed thrust. Plane has made 


ened, but it may be 
lighter and faster than the Trident 1; wingspan 
Earlier model made sustained supersonic flights, was designed for Mach 1.6. 


nn high-supersonic spe ( d mANnCcUuVCTS. 


tons. 


Avia 


ticn, builder, says it has “amazing stability 


550 mph 
ial militar 


uriving at ( l‘ort 
USAI’ test n y hotos pu 


xt month 


MIVA! 


six d 

Mid 

Seri 
f 


mber of 


Iranian oil consort ered 
Havilland Doves for s« ice in the 
dle East. Delivery of cight it 
5 Doves will begin bv De 


Holland will expand 
KI \l }cT 


lili 


trafh 
lion program will 
four 10,000-ft 


ific arca 


hand 


1On O 
thi 


tr 
Kaiser Aluminum & Chemical Corp. 
quired Hokin Aluminum Co. extru 
ion plant at Dolton, Ill. Plant's ca 
pacitv of 18 million pounds of extruded 


vill speed Kai 


sent 50 jets over her major ci 
out whe rial reconnais 
proposed in President Eisen 
ypen skies” plan could detect 

lraveling at 


Italy 
find ther ac 
WICC 
howe 


militarv activits 


luminum and tubing 


1 speed 
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t 


tr 


} 
1d 


WO VCars 


Beech Aircraft Corp. d 


ide name “Badger” for its ne 


5 executive plane t 


\ 
\\ 


ith Russian bor 


Convair’s 
, 


ily doubl 


safety rc ord 


ll 


iillion man-hours 


Real Aerovia 


] 
has 


acqu 
| 


YC-97] 


Bocing 


‘ 


tet 


Svstems Division 


+ +h) 


Lockheed Missile 


It) Wh) l 


) 


Correction 


n Aviation WEEK 
kenlv said Pherm-O-Lal 
North Hollywood, Calif 
ucd for patent infringem 


troilm, In Los Angel 


that 


Pp. >< 

Electrofilm 
ourt of (¢ 
Lab with ay 
heating clement 
1 contract with 
Pherm-O-Lab 
Booker 
that the 


Cast 


filed 
Pherm-O 
thts to 


Wiformia 
ypropriating th 
Electrofilm 
forme! 


based it 


laim on 
plove of 

A. R 
Lab, states 
infringement 
Mherm-O-Lab’s ceramic heating elemen 
was invented by Bernard Kwat« 
issigned the pending patent to ‘Therm- 
O-Lab 


president of Pherm-O 
case 1s not a patent 


He further 


+ 


who 
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PROTECTION FOR vou Beyond the Wild Blue Yonder 


For your protection, Convair’s delta-wing F-102A Interceptor is now flying 
U.S.A.F. Air Defense Command. It reaches far into the stratosphere in a 
pinpointing an invader in any kind of weather, at any time of day or nigl 
Through Engineering to the Nth power, Convair’s F-1O2A has conquered til 


extending freedom’s protective barrier —ftar bevond the 


cv. _ GONVAIR 





Variety of Technical Fields 


These illustrations are symbolic of some of the scien- 
tific and engineering fields of endeavor which are 
essential ingredients in the broad range of technical 
programs that are in progress at The Ramo-Wooldridge 
Corporation. Illustrated are: Information Theory, 
Systems Analysis, Communications, Nuclear Physics, 
Electronic Computers, Servomechanisms, Electromag- 
netic Propagation, Infrared, Aerodynamics, Micro- 
waves, Propulsion, and Thermodynamics. 

The requirement for technical competence in a wide 
variety of fields is a significant characteristic of systems 
engineering work. At R-W this requirement is particu- 
larly important because of our emphasis on the devel- 
opment of systems having a high content of scientific 
and engineering newness. 


Our current military contracts support a number of 
advanced programs in the fields of modern communi- 
cations, digital computing and data processing, fire 
control and navigation systems, instrumentation and 
test equipment. In the guided missile field, Ramo- 
Wooldridge has technical direction and systems 
engineering responsibility for the Air Force Intercon- 
tinental and Intermediate Range Ballistic Missiles. Our 
commercial contracts are in the fields of operations 
research, automation, and data processing. All of this 
work is strengthened by a supporting program of basic 
electronic and aeronautical research. 

Scientists and engineers whose training and experi- 
ence are in these or related fields are invited to explore 
the openings at The Ramo-Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45, CALIFORNIA 


S730 ARBOR VITAE STREET: 








A 22 TON TRUCK (above) is extracted from Lockheed C-130 Hercules, and (bottom right) flies through the air with six cargo parachutes 
billowing overhead during tests made by USAF and Army at Pope Air Force Base, N. C. 22,235 Ib 


\ Marine anti-tank weapon weighing 22, 
(bottom left) is loaded into C-130 for drop exercise. Plane is capable of carrying 20 tons of equipment, 92 combat-equipped troops, or 70 


litter patients. 


C-130 becomes operational for USAF in December. 


C-130 Undergoes — Combat Tests 


Marietta, Ga.—Air Force’s new 
transport Lockheed C-130, 


ts abilits 


prop 
t demon 
to deliver troops ind 
chute during simulated 


tests at Pope An 


, 
pal 


ymbat condition 
lor C Base N ( 

Phe airplane will become operational 
in December 

The 3245th Bombardment 

roup from Eglin Ait Base 

ted the tests in cooperation 
Continental Army Command 
live of Ft. Bragg, N. C 

Eighty-six missions were flown, drop 
ping a total of 160 tons of supplies. 
‘hese included self-propelled weapons, 
food, medical supplies, 
trucks and various types of road building 
cquipment 

During one six-day period the C-130 


lest 
con 
with 


Board 


Force 


jeeps gus, 
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was put through > missions. Four 
missions W run dai five on the 


sixth dar W! 


Onc mussion 


cn the p heme landed from 
was quickly checked for 
maintenance fi le the loading 
placed cargo 

The plane was 


changing the 


crew 


“turn 
from per 


tested for 
craft 


ing ft heavy 


irounds” 
sonnel carr equipment 
cargo-Carrying 
These were acc 
1 time as 20 
tons 


mmplished in as short 
min The C-130 can 
f equipment, or airlift 
92 combat-equipped troops, gr serve as 
1 70-litter hospital ship 

On one flight the C-130 dropped a 
22,235-lb. Marine first 
over the drop zone, and on a 
second pass dropped personnel to man 
it. 


carrv 20 


weapon on its 


pass 


One malfunction during | CXCICiscs 


esulted in a belly landin 
gear stuck in the cl positi 
Russell Dobyns, the pil brought 
craft 
damaged only the skin 
the fusclage 


; 
t 


hd wr which 
undersurface of 
I'rame wrinkling or dis 
ortion did not occur. The following 
dav the gear was worked down, locked, 
ind the plane was flown to Marietta for 
study and analvysi 

Earlier this vear, the C-130 set 
is believe to be a record for dropping 
heavy cargo. At El Centro, Calif., the 
plane dropped a single platform loaded 
with 27.000 lb. of iron 

Lockheed said the shakedown flights 
it Pope Air Base showed up 
“operational bugs,” but generally 


in for a smooth tou 


what 


| oree 
some 
they 


were successful 





AIR TRANSPORT 





CAA Details Results of Collision Tests 


General acceptance of 
needed to ease threat 


By L. Doty 
Indianapolis—Civil Acronautics Ad- 
ministration’s ‘Technical Development 
Center last week reported the first 
results of mid-air collision tests it has 
conducted over the last four vears. Its 
finding: Only general use of proximity 
substantially halt 
threat of such 


warning devices will 
the steadily-increasing 
accidents 

l'ests consisted of a series of DC-3 
flights operated from the ‘Technical 
Development Center's headquarters 
airline pilots on pre-arranged 
collision courses. The flight tests were 
supplemented by a detailed analvsis of 
50 typical mid-air collisions that oc- 
curred between 1949 and 1955. AIl- 
though the studv has not yet been com- 
have been 


here by 


pleted, these conclusions 
reached 

e Greatest danger of collision lics in 
one aircraft overtaking another. The 
I'WaA-United Air Lines Ove! 
Grand Canvon on June 
to have been caused 
overtaking the other. 

¢ Warning to a pilot that potential col- 
lision danger exists is not sufficient in- 
formation for prevention of a collision. 
Also increased pilot vigilance provides 
against most collision 


accident 
30 is pre sumed 


by one aircraft 


no real security 
accidents 

@ Relative bearing of an existing 
threat must be known to 


col- 


lision the 


proximity-warning devices 


of mid-air collisions. 
pilot to give him enough time to see 
the other aircraft and cxecute an avoid 
ance maneuver. This time-distance ele- 
ment is the critical factor in approach- 
ing a ion to the mid-air collision 
danger 


solut 


Proximity Indicator Benefits 


Lhe Technical Development Center 
has concluded that general use of a 
proximity warning indicator with a mile 
range operable to an altitude of 500 
ft. would have reduced mid-air 
collisions by more than 50 Collins 
Radio Co.’s proximity warning system 
recenth adopted by the 
through the Air ‘Transport Assn. has a 
range with an $00-ft. radius 
(AW Sept. 24, p. 37). 


however, 


past 


urlines 


two-mile 
of detection 

A single range of detection, 
is not adequate for all aircraft, 
IDC instrument and 
who are conducting 


accord 
ACCESSOTICS 


the 


ing to 
specialists 
tests 

They 
three-range 
aircraft. 

The shortest range would be 
airport traffic control, slower 
specds prevail. Medium-range would 
be used in lower altitude flights, with 
high-range detection being confined to 
high-altitude operations 

Ihe time-distance factor 
major clement in coll 
of jct aircraft because of 


recommend, for example, a 
device for high-speed jet 
used 


wherc 


cruising 
becomes a 
ision prevention 


the high- 








FROM AN AVERAGE OF MEASUREMEN 
TS BECAME awart 
me vamOUS AZIMUTH 
MILITARY JET-SINGLE & 

SEATING AVERAGE OF 6 CO 

PILOT VISION RIGHT & LEFT AZIMUTH CUT- OFF "ANGLES 


we TANCES AT WHICH P 
ParnTe AND EQUIPPED aS THEY 
v eH ul s 

t PRESENTS AVERAGE DE TE orstances 
TS wre “neat PERFORMING REGULAR INF T DUTIES and 


VERAGE DET 


ave REPRESENT t mo 
. “ae art as THe subst 


NG Tet sane 
Y AWARE OF THE T 


APPROACH FR 


STAINED FR 
NAwaRE 


TANCE S 
rs 


MSE BEING F 


closure rates. ‘Tests demonstrated that, 
in the sudden pull-up of a jet aircraft 
traveling at 400 knots the 
airplane mushed for approximately one 
mile before responding to the controls 
\t the present, the CAA is conduct 
ing joint tests with the Air Force to 
measure side-slip distances of jet au 
craft in order to determine the exact 
range requirements of warning devices 
This much is known, however, jets will 
not react to radical maneuvers m timc¢ 
to prevent a collision unless a minimum 
of two miles warning is given the pilot 
High-range devices cannot be used on 
slower aircraft according to the ‘TTD¢ 
since pilots of these — would be 
larms in high 


per hour 


plagued by needless false : 
density traffic areas he 
vice may solve this problem since its 
system, which goes into production in 
September 1958, can be adjusted in 
range from a maximum of two miles to 
a minimum of 800-ft 

The ‘Technical Development Center 
total of 128 collision 


Collins de 


has operated a 
flight tests. 


Collision Flight Tests 


instances, pilots 
a collision danger was im- 
told that thev are 
but were given no 
threatening 


In some were not 
warned that 
minent; others wer 
on a collision cours« 
bearing information on the 
aircraft 

Whether or not pilots were informed 
of potential collisions made little differ- 
of detection. Average 
both groups spotted a 
various 


ence in time dis 
at which 


fiving 


tance 


DC-3 on convergence 





142.2° BLIND AREA 
176° MAX. BLIND AREA 
96° MIN. BLIND AREA 


AVERAGE 


AIR- CARRIER , AVERAGE / 
OF 15 COCKPITS 


/ 


/ 


155.2°LEFT 


NOEM 


OBTAIN 
T an 





wn 


MULTI-ENGINE PRIVATE &~ 


127.8 LEFT'S 
AZIMUTH 


AVERAGE 137.8° RIGHT 


AZIMUTH 
AVERAGE 


SINGLE ENGINE PRIVATE 


OR CIVIL, AVERAGE OF 
\6 COCKPITS 


AZIMUTH 
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courses was between two and five miles, 
with informed pilots having the edge 
over uninformed pilots in head-on col 
lision threats 

actual 
tests 


lhere were nine near-misses 


Surprisingly, 
near-collisions 


recorded in the 
seven of the 
with informed pilots at the controls 
Observers flying with pilots in the 
test runs, who knew the exact relative 
bearing of the DC-3, sighted the poten 
tial collision threat at distances of be 
tween 10 and 

Blind areas of aircraft are directly re 
sponsible for failure to observe overtak 
ing aircraft 

\ study of 27 cockpits in all types of 
aircraft showed that multi-engine private 
ind airline aircraft are more limited in 
pilot azimuth then either 
single engine private aircraft or military 


occurred 


15 miles 


visibility 


jcts 


Forward Visibility 

Azimuth range of forward visibility in 
transports aver ied from minimums of 
103 degrees left of center and 81 de 
son the right to a maximum of 152 
degrees on the left and 110 degrees on 
the right 

his compares with a 
ind 14l-degree right azimuth 
and tandem seating military 


gree 


1 55-degree left 
azimuth 
on single 
jcts 

Vertical cut-off angles of multi-engine 
aircraft from a 
maximum of 16 degrees below azimuth 
to zero degrees at azimuth. Above the 
azimuth visibility cut-off was as 
high as +5 degrees and as low as 10 de- 
grees. Forward visibility on other types 
of aircraft was found to be similarly 
limited 

Ihe Technical Development Center 
has made flight path and pilot-eye-move- 
ment studies to establish minimum 
cockpit requirements and has developed 
1) binocular cockpit camera that photo 
graphs a “‘pilot’s eve view’’ of visibility 
range from the cockpit during various 
critical maneuvers 

\ Fairchild Flight Analyzer Camera 
that records from the ground the atti- 
tude of landing and takeoff aircraft in 
each phase of the maneuver is used to 
obtain an accurate check on perform- 
ince and flight path 


were shown to range 


line, 


Where Collisions Occur 


Although the results of these photo 
tests have not been adopted as CAA 
regulation, they are being incorporated 
as standard design in such newer air- 
craft as the DC-8, Boeing 707 and 
Lockheed Electra. The Martin 4-0-4 was 
the first aircraft to be designed with 
standards which include thinner 
frames and wider windshield 


thes« 
window 
areas 
the Office of the Chief of Army 
I'ransportation is sponsoring visibility 
tests on helicopters and Army recon- 
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naissance aircraft to establish new wind 
shield standards for such aircraft in field 
operations. 

PD 
iccidents 
urcraft 
were straight head-on collisions 

Most of the collisions occurred in th« 
with 24 taking 
place over and within airport boundary 


that 88% of the 
( iused by one 
Only 8‘ 


tests indicate 
studied were 


overtaking another 


vicinity of airports 


limits. 


High Density Lights 

Ihe Technical Development Center 
is also considering the use of high den 
means of 


sity lights as onc 


daytime conspicuity of aircraft 


improving 
, 6000 
watt, 500,000-candlepowe1 lamp with a 
30 degree sweep to the left and night 
has been installed in the nose of a DC-3 
for test purposes. The light was found 
to be visible in bright davhght at a dis 
tance of 14 miles, although the aircraft 
was obscured from view bevond 1] 
miles 

Fluorescent paint also is being studied 
is another means of improving the con 
spicuousness of aircraft \n Ercoupe 
has been painted with Day-Glo blaz 
Orange paint manufactured by Switzer 
Brothers, of Cleveland 

Laboratory 
termine the 


to dc 
framing 
natural 


tests are underwa\ 
methods of 


such variou 


be st 


in outline against 


backgrounds such as clear sky, clouds, 


haze and ground 


Soviet Tu-104 Sets 

Moscow-Delhi Record 
Soviet Tu-104 set a Moscow-Delhi 

speed record recently by making the 


includ 
Sovict 


six hours, 


l'ashkent, 


3,200 mi 
ing a fuel 
Uzbekistan 
The flight, which terminated at Ran 
ipparently a barn 
storming tour inte part of Rus 
to build commercial aut 


journey in 
stop it 


goon, Burma, was 
nded as 
sia’s Campaign 
countries of the far eastern 
neutralist block. Onh 
members of the Soviet 
Bureau, Russian te 
Indians 

Before continuing the flight to Ran 
goon the Tu-104 staved two davs in 
Delhi giving jov rides betw Delhi 
ind Agra 

the Moscow-Delhi trip A 
i speed ot 600 mph ind an altitude of 
35,000 ft. Plane mnmander Sapelkin 


650 mph. ground speed on 


ties with 


passengers were 


Civil Aviation 


hnicians and four 


een 


is made at 


reported 
the two-hour leg from ‘Tashkent because 
Ihe aircraft's fuel 


of tailwinds was 
kerosene 
Ihe course of the Tu-104 


rossing the Pamirs 


iwoided 
Pakistan territory by 
ind the Himalayas 

Ihe same plane will be used later to 
carry Soviet athletes to the Olympi 
that are to bi Mel 
Australia 


Games held in 


bourne, 


Se, 


Boeing 707 in BOAC Colors 


British Overseas Airways Corp. colors will fly on 15 Boeing 707-420 jet transports which 
the British government permitted BOAC to order. BOAC plans to use the transport for 
transatlantic, possibly transpolar and transpacific flights, the latter via the U. S. to Australia. 
Rolls-Royce Conway engines will power transports, which will have a maximum all-up 
weight of 295,000 Ib. (285,000 Ib. at break-ground), maximum landing weight of 195,000 Ib. 
They will carry 107-170 passengers at a cruising speed of 525-575 mph. Maximum cruising 
height will be 40,000 ft. and maximum still air range 6,500-6,750 mi. 


39 





New Braniff, Delta Route Prospects Good 


By Glenn Garrison 


New York—Braniff Airways and Delta 
Air Lines, to the world’s 
largest and perhaps most competitive 
market, have not found the 
going during their first cight 
months in the New York-Washington 
to the south service. Braniff has “turned 
the profit corner,” however, according 
to Charles E. Beard, the carrier's pres 
ident. And Delta president C. E. Wool 
man predicts that this winter’s business 
will produce “‘satisfactory results” for 
the current vear 

Ihe two southern airlines moved into 
new Yankee territory last February after 
from Civil Acro 
nautics Board in the Southwest-North 
east Service Case, decided last 
Braniff was authorized to fly 
l’ort Worth-Dallas and New York and 
Washington via Memphis, Nashville 
nd Chattanooga. Delta got a route be 
tween Houston and New York through 
northward from Atlanta, via 
Washington, Baltimore and 
from New 


newcomecy;®s 


air travel 


Cas\ 


receiving new routes 
VCarl 


between 


extension 
Charlotte, 
Philadelphia, and 
Orleans to Houston 
Moving into the crowded New York 
complex—served bv everv United States 
trunk air carrier except Western Air 
Lines—Delta and Braniff found the onh 
available space at Newark Airport, where 
they set up shop with three daily flights 
each. Braniff now offers four daily 
flights to the south—two combination 
class in the airline’s new DC-7C equip 
ment, two first-class flight in DC-6s 


west 


Constellation Coaches 


Delta in April tied Philadelphia, 
Baltimore and Charlotte into the route 
Convair flights, has intro 
duced Constellation coaches, and as of 
will offer eight schedules 
out of New York, three of them in 
DC-7 equipment. The flights total 511 
eats dailv, about double the 

iwailable at New York 
load factors over the 
ccn good s far W hil the 
t v exactly what thev are 
load factor for the 
195¢ was f 
loads b 
York and south have aver 
msiderablv less than that 

Delta has 
of its 
gers originating in the 
Capital Airline 
not only offer 
route segment ympetitive with Delta, 
but well-estab 
lished reputations in this part of the 
countr 

It’s a problem the 


with since 


next month 


initial ca 


route 


June 30 5 


to assume the 


problem for been 


unfamiliarity name to passen 
New York irca 
ind Eastern Air Lines 
greater frequencies on 


enjov the advantage of 


iirline feels is be 


40 


however, and Delta points 


it Chicago, 


ing licked, 
to its successful experience 
where the service to 
the south a W oolman 
points to the fact that Delta’s sales as 
seats on the New York route 


cight months 


est iblished 


decade igo 


urling 


well iS 
have doubled during the 
tf operation 

Failure to win the New 
which went to Northeast 


was a great disappointment to 


York-Florida 
Airlines 
Delta. 
\bviously, but the airline savs none of 


route 


its equipment purchases or other plans 
were predicated on obtaining the offered 
routes 

Braniff reports even 
ng results on its 


encourag 
Load fa 
ImMpror steadih ind the 
first two weeks « yber 
load factor 25‘ igher than 
March, 


meanwhile, in¢ 


more 
route 
tors have 
showed a 
during 
iccording uirline. Seats, 
reased 94 dail Total of 
York was 


than in 


passengers boarded 


36‘ higher in 


March 


Revenues Increased 
Be ard 


ily on the new 


revenues increased steac 


itil June figure 


SaVS 
route ul 
howed a modest net profit. Inaugura 
Oct. 20 of DC-7( eTvice AW 


further to 


non 
Oct. 22, p. 41) is expected 
Braniff’s position in the mar 
on th 


improve 
ket. Braniff’s biggest mpetitor 
route is American Airlin 
Both — airline expe 
trafic from southern points to account 
for most of their initial ss, but it 
hasn’t worked out Delta 
ports that almost from the beginning 
of its new service, 75 f the traffic has 


round trip 


busine 


th it wat 


originated in New York. Braniff savs the 
proportion of New York-generated traf 
fic has than 
inticipated 

Delta and Braniff have stressed 
ice in thei pushing 
“southern hospitalitv’”” angle 


been considerably greater 


promotion 
heir cul 
ipproach promotion-wise has dif 
however, with Delta offering 
Ameri in stvle stc iks to order tell th 
reservations clerk rare, medium or well), 
ind Braniff taking the continental vi 
with elaborate silver, and such item 
Rock Cornish game hen 

Delta has ordered DC-7B equipment, 
with first deliveries exper ted in pring, 
ome of which will go to the New York 
run. First of seven Convair 440s 
on Delta’s 
expected by 


MMT 
t< red 


svstem, and se\ 
April The 
equipment on order includes 10 
vair SSOs and eight Douglas DC-S 
Braniff has ordered five 440s 
Lockheed Electra ind five Be 
707s. Its DC-7C fleet will total 
ircraft, with some of the 
Braniff’s international 


urlin 


pl mes 


onto routes nex 
spring 
Both carriers plan t divide th 
New York operation between Idlewild 
wark urports when faciliti 
it the former field. Delt 
move to take pla 
r in early 1958: Br 
into Idlewild 
Braniff’s maintenance has b 
dled at Newark bv United An 
but Braniff has brought it 
to the 


he pcs to 


next 


maintain it 
facility of it 
the airport in the near futur 


urport to 


have 1 


Controllers Propose New Ways 
For Jet, Helicopter Integration 


ral conclusion 


Washington—Air _ trafh mntroller 


+ Wmected 
! VCCK 11h} 


recently forn 


new 


m. It voted 
} siictr 
Administ t 


ruiting program 


iutics 


present uggestio1 
dards to the Civil 
[he group conce 
urrent and futur 
problems 
health lisagreement 


| 
W hile 


vailed during a ful 


pre- 
Iie ] dis« us- 


m, gen 
e Visual flight 


vamped to permit mor 
} 


regulations 

flexil 
mon nto ipproach patter 
should b« tandar 


vay radi 


rcraft oper if 


iting in high den 
e Controllers should be granted dis- 
tionar uthority t blisl 
ut-off IFR regardless of w 
e Standard flight rules 
pcration should be 
} 


possil 


‘ 


mad 


on a ye to prevel 


ontrol procedures im certan 


VER Minimums 
Most controller 


rested imecrease of 


from 


too stringent i 


Opp 
VIR 
three to hve miles 
penalt 
pilot Gencrall 1 varial 
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VER minim 
ndition W 
f VER 

proposed 

two-wa\ 
held 


hold-ups in 


im adjustabl 


( 


is favored ind 


standards along these 
ot 
iS 
trafic 


ler 1 
ICT van 


radio on some 
for 
Ik R zones 
control of all au 
in approach and departure opera 
provide _ tightest 
Such a goal, they 
only with unlimited 
t facilities 


all 


responsible tc! 


Ii order to 
ition 


ittainabl 


‘CDal 
Cpa 


\ mmunications 


Last-Minute Switch 


Border-line weather cases in terminal 
reas illing for a change-over 
en route VFR to local IFR oper 


re posing 


from 
itions 
1 serious problem in some 
Controlle ud of 
pilots t last-minute 
to IFR 
nt 
1On 


reluctance 
the 
iuses approach delays 
to establish IFR 
IVR operations 
eficiency dictate 


that a pilot’s privilege 


HaKC 


iuthorit 


; 


ind 
safct 

felt 

IVR flight plan during an 
Id to give 
¢ in such de 
urcraft 


require 


whenever ind 


be modified 
iSlONS 


scpal ition 


ontrol 
is such traffic in 
Chicago control 
54 helicopter op 
Los Ange les with 
ported unusual 


uth 


problems 


number 
ibout 


In 


handling 


Ti 


1 this tv pc if 


\irport—handling 
perations a day 
ground control trafh 
in moving helicopter mm am 
hedul 


ptecr 


Helicopter Traffic 
hicf problem at 1 
vith 
] 


KCC 


Guardia i 
taxung aircraft 
for flight rul 
ilthough = ther 
sary. restriction 
n Helicopter 


be 


sC pal l 
jained, can 


ror 


mor 


than fixed wing 


no serious prol 
Several 

complained 
consuming air 


speed restrictions 


cc | 


transport con 
that 


space 


he weve! 

military jets are 
Inability to 
on some types of military jets was given 
is one problem in integrating jets with 
conventional aircraft 

Jet traffic, the controllers said, does 
not fit into outbound traffic flows 
cause of high speeds. One controller 
‘spiral-out’”” maneuver for 
outbound jets as a substitute for a tun 
nel departure 

Acting CAA Administrator 
Pyle told the controllers at 
meeting the 


IM Pose 


be 


suggested a 


James 
a luncheon 
trafic control 


ur route 
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ind casils nexpensivel 
nd height 


th Toul 


in width 

Pyle als 
pilot-c¢ ntroller m 
instituted within the 
“WV 
solve plan 

Pyle said the recent 
Civil Servace (¢ 1S 1 itr 
standards m not 


mun 


have ilread kc 


“O00 O00 to 
he 
ion by the 


1] 


does ofter 1 

L« ud d ecment 
with CSC to seck better 
Lh 


il gains 


problem 
ifter Jan, | 
Edward Curti 
President | 
facilities planning 


cnhowc! 


not 
future 


prepared te 


rwa'\ 


the next 
uircraft 


us mcrea 


nd the number 
1) 


M 


InCTCASC 


ilitar 


Airlines Reroute, Cancel Flights 
As Middle East Conflict Begins 


New 
Damascu 
ind 


York—Airports at Cairo 
were closed to civil aircraft 

international carriers | 
to Tel Ay la 
conflict threatened 
Middle East wat 
Mv ( 11h soln 
rout other 


several id 
uspended SCTVICE st 
s the Egyptian 


Mayor 


ing 


ontinuing to 

ul is other 
mits to the 
Pla ng if 


" | 
Vere 


Cre id thei 


changing 


ipting 
omnious and 
unpl 
e Pan 
flight 


before 


American's ( 
No. 2 cro Svi to Karach 
the Svrian government de 
last Tuesday for civil flights 
Ihe return flight was rerouted via 
Tehran to Istanbul \ special PAA 
plane was sent to Ankara to pick up 
Civil Aeronautics Administration 
to certify a new route for the 
round the world service, via 
to Tehran and Karachi 

Pan American’s Flights 64 
will terminate at Beirut instead of fly 
to Syria and Iran. The round 
the world flights will continue on sched 
ule via the Purkey 


round 
sed 
idling 


over Svria 


team 
uirline’ 
Istanbul 


ind 65 
ing 


on 


new route over 


id tran i rding 
[WA will turn its f 
round at Ath 


rked out 
@ British Overseas 
hg pt 
ring ‘Try 
fiving Rome-Khart 
e Sabena canceled 
its Belgi 


on its rout 


e Scandinavian Airlines System 
VOT( 
from 
\ 


; 


CcxXp 


ind 


Wiha 
| thos 
flight t 
Abadan 
eKLM _ Roval Dutch 
nitely suspended mw Weck 
n-Tel AviN flig 
Dusseldorf to Bagdad 
lechran of ¢ 
e Air France suspended Cairo service, 
was still serving Tel Aviy 
e Swissair suspended service t 
I'el Aviv and ¢ 
\ spot check of airlines 
offices disclosed a_ surprisingly 
number of castbound 
of Wednesday. Some 
cancellations, others only a 


roun 


\ rliy 

ly Amst 
ht rerouted 
schedul 


instead 


TO 


» Beirut, 
TO 


Ne \ 


Damascus, 
York 
sm ill 
cancellations as 
h id 
handful 


Carriers no 





FURTHER FACTS ON THE ‘‘WHISPERING GIANT’’—WORLD’S LARGEST, FASTEST, QUIETEST, JET-PROP AIRLINER 


66666666 


Runways at every major airport are waiting to meet the Britannia 


The brilliant new Bristol Britannia i 


s the world’s and economy 


largest, fastest, jet-prop airline yet operates tage-lengths . from 4000 to 400 mil 
from existing runways throughout the world On all counts. the Britanniz 
From a 6000 ft. runway, she will lift a 28,000 Ib ny other passenger plane. 
payload plus enough fuel for a sector distance o 


The Britannia is now in com! 
2500 miles. — : =e 


a 
nercial serv 
number of world airlines. She enters | 
, — En te I Ba I orn coc A 
horcsenov ris 

horsepower Bristol service soon. 


She is powered by four 4120 


Proteus engines, cruises at 400 m.p.h., carries up 


to 133 passengers at an operating cost of only one BRISTOL 


cent per-seat mile. 


ean 
Bi if 
She is the world’s most versatile airliner because ! a n rn la 


she maintains her matchless standards of efficiency Bristol Aircraft Limited, England 








U. &., Coleeiie Giese es tee ee 


has been 
New Air Agreement compmgemng. Fie magnes seateng See 
Washington—A U. S.-Colombia_ bi net ant | s 
eral air transport agreement has been At that 


gotiated to repla e the Kellogg-Olava trong d “appro il of curret irrang¢ 
t that has governed commercial air ments and rr IATA carriers to 
between the countries since make chang n the fare structure on 

the North Atlant 
nent is based upon the In its opinior AB admitted 


iples that govern most having approved a similar exception for 
ransport pacts the U.S British Ove I vs Corp., but the 


I 
nations. It becomes Board pointed out that the BOAC pro 


1956, pending ratifica- posal was p1 nted along with an en 


} 


Jombia Government tire resolution prescribing tandards 
mediate effect of the new for tourist 
ment will be to allow Braniff Air 
to begin serving Bogota, the Co 


tuul Busi he US rete LOcal Airlines Chosen 
ty Set Res never Seca ae Nee Bieeniln lowtles 


vice 
( lombia pact provide Washington—! rontic An 
routes for American carriers North Central Airlines 
S. territory to Barranquilla, Bo 1 Civil Aero 
Leticia and bevond to points in’ weck to 


stern Hemisphere rvice to points g 2 T ; a 
S. territory n Cali and bevond North Centi vas favored bv Ex UAL Orders Collins 

to points in the Western Hemisphere iminer Paul N. Pfeiffer t erve stops Dao rs stu sare °C 
e U.S. territory to Medillin. | in Nebraska, South Dakota and North I roximity Indic ator S 

Pan American-Grace Airways cur- Dakota on Route 26 that Braniff has Chicago—United Ai 

itly serves Cali on its flights between been trving t ymandon in vear-long 250 airborne proxim 

U.S. and South America. UMCA battle with CAB (AW July 9, p. 43 cost of $1,750,000 from ¢ 

Uraba, Medillin and Central Airways), Along with the new North Central Company. Deliver f the equipm 
) Pan American World Airwavs affiliate, service, Pfeiffer recommended _ that ire scheduled yegin 
perates between Panama and Medillin Frontier be authorized to compete with 1955 
trunk carrier's route be UAL’s board of d 


‘ 


’ 


These routes are provided for Colom Braniff on tl ( 
n airlin n the agreement tween Bismark, N. D., and Sioux Falls the purchase at an Oct 


e Colombian territory to New York and’ S. D. via Aberdeen, Huron and Mitch which regular quarterh 
bevond to points in the Western Hemis-_ ell, S$. D 374 cents per common s 
phet North Central i] y between stock was declared 
e Colombian territory to Miami and 
New York . ° ° ° ee 
e Colombian territory to San Juan, Midwav Is Busiest Airport in 5060 
Puerto Rico, and bevond to Europe e 
e Colombian territory to New Orleans. Washington—Chicago Midway re grouping. Others in the first ten were 
Avianca. Colombian National Au tained first pla is the nation’s busiest Portland, Cleveland, Seattle-Tacom 
nother Pan American affiliate, airport in all categories of aircraft opera Pittsburgh, San Francis« LaGuard 
rrently operates between Colombia tion during Fiscal 1956, according te ind Anchorage, Alaska 
1 New York and Miami. It also oper- the semi-annual summary issued bv the Ihe CAA reported a 2 increase in 
1 service to Europe via Bermuda Civil Aeronautics Administration the number of instrument approach 
The Chicago tower handled 366,079 handled bv all CAA control tow 


58 O00 instrument 


> . >I. operations exclusive of local flights dur The total of 
I AA Tourist Seat I lan ing the period. It was f slowed by New proaches handled during the vear w 
rT ; . ork’s LaGuardia th 260, 0 ost double that handled five vea 
I urned Dow n by CAB Yor | ‘ ! i wi h 661 opera Imost doul t ian | 
- Washington National, with 


tions, and igo 
Washington—Civil Aeronautics Board 237,590 Aircraft operations reported by CAA 
last week expressed disapproval of Pan Los Angeles was fourth, Dallas fifth towers amounted to 20,384,000 during 
American World Airways’ plans to ind Atlanta sixth with Miami, Albu Fiscal 1956, an § crease over the 
erate DC-7Cs in tourist service with querque, St. Louis and Cleveland com total reported during I 
seats than minimum required pleting the first 10 in this grouping eral aviation itinerant and 
The CAB deferred action “with a In the category which includes local operations comprised 45 of the t 
v towards eventual disapproval” on is well as air carrier and itinerant opera ur carrier 30 ind military itiner 
International Air Transport Assn tions, Chicago was first, followed by ind local trafic 25 
ereement that would grant Pan Ameri Miami, LaGuardia, Los Angeles, At Fix postings 1 | vy the fed 
exception lanta, Denver, Charleston, S. C., Wash 1irwavs svstem reached 22,891,000 « 
DC-7C minimum for tourist ington, Teterboro and Phoenix ing the period, 3 t 
77 seats, but Pan American Los Angeles replaced Chicago Mid previous fiscal veat 
wants to operate with 76 seats on wav in first placc for the number of in Aircraft conta 
DC-7C tourist aircraft when a cloak strument approaches handled by its way communicati 
room is installed tower. During Fiscal 1956, San Diego 7,655,000 or ) 


I'he CAB found the proposal incon- was second and Chicago third in this — previous cort 


; 
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SO MUCH EXTRA AT NO EXTRA FARE... 
TWA s Si UP. F RP "7 CONSTELLATIONS 


Quietest, most /uxurious long-range airliners in the world! 





Wherever you travel, go luxuriously aboard TWA’s Super-G 


Constellations . . . whether you prefer the superbly appointed NON-STOP 
Starlight Lounge or just want to relax quietly in the comfort of COAST 


one of the spacious cabins. You'll never match the friendly atmos- 


phere, extra service and superb complimentary meals you'll find TO COAST 


on TWA’s Super-G’s. You can fly in relaxing comfort and arrive 


at your destination refreshed and ready for pleasure or business. 
: NON-STOP 
Best of all, you get so much extra at no extra cost! 


See your TWA travel agent or call your nearest TWA office. 





Fly the finest... FLY = 


TRANS WORLD AIRLINES 
U.S.A. - EUROPE + AFRICA + ASIA 





CAB Votes to Outlaw 
ry T 
Iwo More Nonskeds 

Washington—Civil Acronautics Board 
will put two of the last of the non 
cheduled aircoach operators out of busi 
ness when it revokes the operating au 
thority of Peninsular Air ‘Transport and 
\cro Finance Corp 

Because of violations of 
law, the board has voted to revoke the 
Letters of Registration 
Peninsular and Acro Finance have oper 

Ihe CAB decision will become 
ofhcial as soon as its staff can preparc 


CCONnOTNIC 


under which 


in Opinion and order 

hie 
yond the recommendations of Examiner 
K:dward ‘Tl’. Stodola in his report on the 
case. Stodola found the 


guilty of combining operations 


revocation decision goes far b« 


two Carricrs 
ind of 
fcrimg a regular service, but he recom- 
mended a 90 day 


Lhe 
CAB 


uspension 
that, 
new set of 
larg carriers, Peninsular 
Acro Finance should have an oppor 
tunity to operate under them and have 
mother chance to show good faith 
Ihe Acro Finance 
tion follows by than a vear similar 
tion taken against the carriers in the 
Irans American Airlines 
Irans American revocation 


since the 
rules for 
and 


examiner said 
has made a 


irregular 


Peninsular revoca 


more 


group Ihe 
was ap 


pealed, and the appeal is still awaiting 
a court decision 

Ihe two irregular carriers also are un 
from the CAB for safety viola 


Last month, an examiner found 


der fire 
tions 
them guilty of various safety violations 
and ordered their operating certificates 
revoked Vhe forestalled this 
revocation by appealing the decision 

In another case before the CAB, 
Southeast Airlines Agency allied 
groups have been found guilty bv a 
CAB examiner of violating the 
tions for ticket agents. ‘These ticket 
wencics sold tickets for Peninsular and 
Acro Iinance 


CAB Approves Merger 
Of Mackey and Midet 


Washington—Mackey Airlin plan 
to tak« Midet Aviation Corp. was 
pproved last week by CAB and Pres 


Carriers 


ind 


regula 


OvVCcI 


ident Eisenhow 
Mackey will trad« 
: 


its common stock for 


100,000 shares of 
Midet’s 
mainly its route between West 
Beach and Miami and West 

Grand Bahama Island, B.W.1 
CAB approval of the Mackev-Midet 
deal specifies that assets taken over bi 
Mackey be entered on Mackev’s books 
it the on the date of trans 
fer. ‘The deal also is subject to the usual 
labor established 


isscets 
Palm 
| nd 


: . 
book valuc 


protectivc prov 


| ISLONS 


Honolulu’s New Jet Airport 


in the Slick-Flying Tiger 

Acquisition of Midet’s 
other step in Mack« 
gram in the Florida area. | 
VCal AY iC key Was 
Havana-Nassau route which permits th 
only 


merger Cast 
route is an 
expansion pro 
irlier this 
granted a new Florida 


carrict triangula 


to operate the 


ervice between the three points 


Shortlines 





> Airlines Clearing House business to 
taled $57,469,935 in S ptember ! 
Law f | 

September 1955 


> Seattle-Tacoma Int 


handled 127,75 


> Swissair | 
" tours of 
rtaimment for | 
m Europ 
ombu 


biniih 


> Avianca, 
ypen d i 
Barranquill 


urcraft up to th mstellation 


New facilities will be added to present Honolulu International Airport and Hickam Air Force Base to create Hawaiian Aeronautics Com- 
mission version of “modern jet airport.” Plans call for an additional 12,000-ft. USAF runway to enable jets to take off seaward, thus avoid- 
ing city of Honolulu. Funds have been lopped off Fiscal 1958 Defense Budget, but commission is attempting to have them reinstated. 
Plans for improvements to cost $5 million, provide for seven-story administration building, two-story control tower, parking space, land- 
scaped islands and terminal to be divided into four areas to take care of various classes of passengers—those departing overseas, foreign 
arrivals, and inter-island arrivals and departures. 
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THE DE HAVILLAND COMET 4 
JET AIRLINERS 


ordered by 
CAPITAL AIRLINES 


are powered by 


ROLLS-ROYCE 
AVON 


GAS TURBINES 





lass at the new facility, saving the 
expense of overhauling aircraft in the 


U.S. 


> British European Airways has begun a 
London-Lydda service, replacing British 
Overseas Airways Corp. services that 
were dropped last year. The new service 
between Israc] and England operates 
twice a week via Rome, Athens and Ni 
cosia. 


> California Eastern Aviation reports a 
net income of $736,586 after taxes for 
the first nine months of the vear, a 60% 
increase over earnings for the samc 
Total sales for the 
1956 period were $27,276,799 as com 
pared with $18,769,225 in sales for the 
first nine months of 1955. 


period of last veat 


>» Copenhagen’s Kastrup Airport will b« 
expanded to handle increased traffic and 
upcoming jet operations under a pro 
posed $24 million government program 
Expansion plans include $10.4 million 
for a new terminal, $11 million for run 
wavs and $2.7 million for access roads 
> Flying Tiger Line reports freight traf 
fie of 16,321,325 ton-miles for the 
third quarter, as compared with 13,958, 
089 ton-miles in the July-September 
period of 1955 


> Guest Airways has started a cut-rate 
Mexico Citv-Guatemala Citv-Panama 
service with DC-4 and Constellation 
equipment at fares about 20% below 
those charged bv such carriers as Pan 
American World Airwavs, Taca Inter 
national Airlines and KLM Roval Dutch 


\irline, all of which operate in the area 


>KLM Roval Dutch Airlines has 
reached agreement with the Rumanian 
tate airline on mauguration of service 
Amsterdam and _ Bucharest 
Service will start as soon as the Bucha 
rest Airfield has been modernized 


between 


> Northwest Airlines has signed an in 
terline agreement with Chicago Heli 
opter Airwavs for service between Mid 
wav and O'Hare Airports in Chicago 
Northwest passengers will be able to 
transfer between the two airports in 12 
minutes at a fare of about $5. 


> Real Airlines of Brazil has extended 
sales activities in Florida with the open 
ing of a new office in Jacksonville. 


> Sabena Belgian World Airlines begins 
1 second weckly DC-6A passenger-cargo 
flight this week between New York 
ind Brussels. The DC-6As carry 9,000 
lb. of freight and 38 passengers on the 
combination flights. Sabena reports its 
cargo trafic on the North Atlantic is 
up 60% in the first nine months of the 
year over the same period in 1955, 
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AIRLINE OBSERVER 


Eprror’s Note: The following column was written by Aviation WEEK 
staff members attending the Radio Technical Commission for Aeronautics 
1956 Fall Assembly at the Civil Acronautics Administration's Technical 
Development Center in Indianapolis 

> Technical Development Center is secking a replacement for existing hori 
zontal displays of radar. Specifically required is a unit that would provide 
overhead projection, a high degree of brightness, good resolution and con 
trollable erasure. Displays must be inherently stable and trouble fre« 


> Only U. S. wind tunnel tests for fire detection are being conducted by the 
Technical Development Center, although its 175 mph. wind tunnel operated 
by 4,200 hp. electric motor is inadequate for jet engine tests. Within next 
two months, however, the center will begin fire detection and flame path tests 
on a Pratt & Whitney J57 turbojet engine installed in a Boeing 707 pod 
with pylon and 12-ft. wing section. 


> Acroflot was represented at RCTA’s 1956 Fall Assembly by a party of three 
Russians headed by A. Ivoninski, chief of air trafic control for Aeroflot. ‘The 
party is visiting the U.S. under State Department jurisdiction 


> Recent tests conducted by the Technical Development Center indicate 
that a heliport properly designed can handle a total capacity of 216 helicopter 
and VTOL aircraft operations per hour. 


> Il clevision interference in the VHF aviation band has been observed in 
certain areas, including Detroit, Svracuse and Teterboro, N. J. Television sta 


tion operators have shown cooperation by incorporating suppression tech 


niques in transmitters that eliminate or greatly reduce interference. Some 
interference has been generated within airborne VHF receivers and manufac 
turers are now redesigning newer units to prevent this self-induced interfer 
ence. In older airborne VHF receivers, a simple high-pass filter can be idded 
to antenna lines to eliminate television interference 


> The 64 codes inherent in the air traffic control radar beacon’s six identifi- 
cation-pulse system may be authorized by the CAA, although military 
services originally proposed use of only 10. Studies are now being conducted 
by a special RTCA committee to determine whether additional codes can be 
made available. 


P Problems of providing adequate communications in civil aircraft increase 
inversely with the size of the aircraft. kor large satisfactor 
VHF communications svstems weighing between 30 and 40 Ib. are becom 
ing available at a cost of $2,000 and up. For small, single-engine aircraft, 
+0 Ib. is an appreciable part of the pavload, and the cost of equipment 
that will give desired flexibility often approximates the cost of the airplanc 


urplanes 


> Radar coverage is being provided the Technical Development Center to 
permit tests of a complete radar environment for both terminal and 
en route areas. Radars used in the test include two basic types of Air Defense 
Command radars at Rockville, Ind., and Bellefontaine, Ohio; a long-range 
radar operated at Jamestown, Ohio, by Wright Air Development Center, and 
an FPS-8A radar supplied by the Air Force for installation at Indianapolis. 


> Commercial airlines are expected to equip a portion of then fleets with 
transponders for in-service evaluation tests of air trafhe control radat 
beacon systems being installed in the New York, Washington and Chicago 
reas. CAA’s Flight Inspection Division, ‘Technical Development Center 
ind military aircraft probably also will participate in the tests 


> Additional trafic control equipment of the type in use today and more 
controllers will not improve high-density traffic situations which create 
overloading of communications required for position reporting and other 
problems, according to TDC officials. They are depending upon a vigorous 
research and development program to solve air trafic control problems in 
high density areas. 











Jim hit pay dirt! 


Jim Nissen and the city of San Jose teamed with Shell. The result 
—a bustling airport in a field where cabbages once grew. 


i 
Topay, the fleet of Shell trucks at San Jose 
Municipal Airport is pumping ten times more 
fuel than seven short years ago. And with 
manager Jim Nissen’s plans for a 1200-acre 
field in the near future, the gallonage will keep 
right on going up. 


It all started in 1946 when Jim built a small 
airport on a 16-acre cabbage patch . . . one 
hangar and an office. But it didn’t take him 
long to outgrow these 16 acres. 

One year later, he added an additional 64 
acres to handle the booming air traffic. But 





before long even that wasn’t enough to take 
care of all the business flying his way. 

When the city of San Jose took over the field 
for a municipal airport in 1948, Jim stayed on 
as top man and Shell was chosen to “join the 
team.” 

In Jim’s own words, “Service is what sells in 
this business. For example, we handle about 
10,000 flights a month— including 14 flights a 
day by Southwest Airways. With traffic like 
this, we've got to get every plane off on schedule. 
And we do—thanks to our modern equipment, 
which Shell has designed to help save time in 
every service operation. 

‘“‘And with traffic getting heavier every 
month, we spend a lot of time working out the 
new problems with Shell aviation specialists. 
We also make good use of the service tips in 
the Shell dealer magazine. 


Jim talks over newer, better service meth- 


“And it’s paid off! Corporations like Ford, 
Rexall, Reynolds Metal, Sears Roebuck, Mon- 
santo Chemical and Fleischmann’s Yeast use 
our airport. What’s more, Shell is helping us 
get more new business every month.” 

All in all, Jim Nissen has guided the spending 
of over $2,000,000 developing that one-time 
cabbage patch. The results are impressive: in 
1948, 20 private planes were based at the air- 
port. Today 100 planes are based there, includ- 
ing 46 corporate aircraft. And there’s a long 
waiting list for hangar space. 

The airport’s facilities include a restaurant 
that attracts non-flying residents of San Jose 
as well as fliers . . . taxi and car rental services 

. and a large, modern maintenance shop. 

Yes, wonders have been worked in that cab- 
bage patch—thanks to the team of Jim Nissen, 
the city of San Jose and Shell. 


Jim watches the field’s expansion closely. 


Ted Simon, who operates a crop-dusting 
service from the field, likes the way Shell 
service keeps his planes on the job. 


Here he checks plans for the new 1200- 
acre field with his assistant, Jack Harper. 


ods with Bob Wright, co-owner of the 
field’s maintenance shop. 


It pays to be a Shell Aviation Dealer 


—and the Shell office nearest you will be glad to show you why 
SZ 
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TWO VANGUARD three-stage rocket launching vehicles may be tested simultaneously in the seven story assembly and test tool structure at 


Martin’s Baltimore plant. Tests include propulsion system, hydraulic power and controls systems. 


Vanguard Depends on Tools and Gages 


By David A. Anderton 


Flight performance of the Vanguard 
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earth satellite vehicle 
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*GREATEST 
WRENCHABILITY 
KNOWN 


American’s new TORQ-SET fastener is the only one of its kind 
available today with a wrenching recess capable of delivering Torque 
values far in excess of present aircraft requirements. 


It’s because TORQ-SET’s driving walls are parallel with the screw 
axis — forming a direct axis for driving. For example, the average 
torquing ability of the 9/16” TORQ-SET is 2540 inch pounds, 
58% higher than actually required. 


The exclusive recess design of TORQ-SET allows power driving, 

yet removal without difficulty. Supplied in high strength alloy steels, 
(including the newer heat-resistant types), TORQ-SET affords high 
wrenchability without burring or distortion. On-the-job performance 
shows uniformly smooth surfaces, eliminating the need for refinishing. 
TORQ-SET is produced as a completely forged product making 
possible unlimited production enhanced by the fine physical 
properties of forging. Find out how TORQ-SET can be applied 

to solve your production problems. Write or call today. 
American Screw Co., Willimantic, Conn. 


The biggest news in fasteners 


comes from... 


. _ 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
NORRISTOWN, PA. + CHICAGO, ILL. + DETROIT, MICHIGAN 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W. Hyde Park Bivd., Inglewood, California 
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VERTICAL ASSEMBLY 
CHECK-OUT FIXTURE 


VANGUARD ASSEMBLY & 





HORIZONTAL CHECK AREA 
15,000 SQ. FEET 


FLOOR PLAN for Vanguard assembly and check area shows seven-story test tool, placement of area within plant. 


propellant rockets just before separa 
tion. Mechanisms and fittings for 
ejection are also in the forward second 
stage 

Che third stage is being developed 
in parallel by Grand Central Rocket 
Co. and the Allegany Ballistics Labora 
tory as a solid-propellant powerplant 
Because it has no guidance or control 
means, it is spin-stabilized before its 
separation from the second stage 

Ihe nose cone protecting the satel 
lite during the ascent is separated 
and detached from the second 
somctime after first-stage burnout and 
before third-stage spinup. 

l’'ixtures to check installation dimen 
sions for the first and second-stage 
powerplants will be made at Martin 
and sent to General Electric and Acro- 
jct. ‘These will be made from a master 
gage also built by Martin. 

\lignment between the stages also 
will be guaranteed bv sets of these 
checking fixtures made from Martin 
masters. ‘Third-stage and satellite posi- 
tioning will be checked the same wav. 

l‘our ticdown points will be matched 
to corresponding points on the launch 
ing pad at Cape Canaveral near the 
\ir korce Missile Test Center, Cocoa, 
Ila. 


stage 


Testing Techniques 


Standard and extensive static 
tests on the airframe and 
structural components will be made 
by Martin technicians to check out 
the adequacy of the structural design 
of the Vanguard. 

In addition, the unusual environ- 
mental conditions up to 300 mi. alti 
tude will be simulated in checking 
operation of the components. 

Pressure testing of the tanks begins 
in the standard fashion, using helium 


and 


cdvnamic 
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and weighed to 


it low inside the tanks and 
soapsuds to find leaks. If the tank 
pass this, they are mounted vertically, 
filled with water pressurized to 
simulate the propellant feed conditions 
If there are again no leaks under th 
pressure head, the water is 
calibrate the 


pressure 


and 


r¢ moved 


tank 
capacity. 

Last step is cleaning the tanks, donc 
with detergent and under pres 
sure. ‘The spray nozzle moves up and 
down in the 
in both horizontal and rtical planes 

I'he detergent is drained, the tanks 
re rinsed and then with hot 


water 


mounted tank, and spin 


dried 


nozzle is used to 
coat to the 


ur. The same 
ipply a chromodizing 
tank interior 

Helium is pumped into the cleaned 
tank at about two 
prevent condensation of 
contamination between the 
tion and the launching dates 

Final assembly and test will be don 
in a 90-ft. high fixture in a 
building at the Martin plant in 
morc Iwo rockets can b« 
cut in this fixture at the 

First and second stages are separated 
for handling and trucked 
rately to the firing site. 


Spray 


nd sealed pounds 
pressure to 


construc 


special 
Balti 
( hee ke d 
same time 


Casc S¢ pa 


Jindivik 2 Rolls Out 


Australian Jindivik 2 pilotless drone is wheeled out for run at Woomera range. Wing tip 
pods carry camera to record miss-distance of weapons fired at it. Powered by Armstrong 
Siddeley Viper turbojet, Jindivik is rolled out on trolley, lands on skid. 
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Mach 10 Rocket 


Four-stage hypersonic test vehicle developed by National Advisory Committee for Aero- 
nautics reached Mach 10 in program to obtain ICBM data. Vehicle uses two Nike 
boosters in tandem and two smaller solid propellant charges. Fourth stage model (below) 
shows blunt nose and flared tail of ICBM. 


ox 


MATERIALS 
MODEL 
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avien’s 
‘piggy-back’ 
therwel 

switch 


positive level control 
to any fuel gage 


Avien . . . pioneer in the development of 
aircraft fuel management systems . . . now 
brings dependabie fue! level contro! to any 
fuel gage installation. 

Employing Avien’s service-proven thermistor 
switch in a new clamp-on design, the “pig- 
gy-back” sensor mounts on any tank probe 
— provides precise levg! signals for high- 
or low-limit warning, tank sequencing and 
other fuel management jobs. External relay 
unit eliminates moving parts from the tank, 
assures reliable contro! of signal lights, 
pumps or valves. 

Weighing less than 0.5 pound, the “piggy- 
back” Thervel Switch uses only three wires 
between units; is adaptable to any fuel sys- 
tem without altering present equipment. 
Most important — operation is independent 
of fuel gage circuits, providing positive 
level monitoring even under emergency 
conditions. 


Additional features: 
. rates from standard 28 volt 
supply 
@ Unaffected by slosh, vibration or 
acceleration 
@ Requires no additional mounting 
holes 


e@ Conforms te MIL-E-5272A and 
MIL-6-8615 (ASG) 


Other Models: Available in 12 volt and 
bracket-mounted models, as well as special 
designs. 
For complete specifications and 
application data write Dept. AW-11 


Precision Instruments and Co Systems 


58-15 Northern Bivd., Woodside 77, N. Y 
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The Jet Propulsion Labora- 
tory is a stable research and 
development center located 
to the nerth of Pasadena in 
the foothills of the San Ga- 
briel mountains. Covering an 
area of 80 acres and employ- 
ing 1450 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


In yuiries leading to employ- 
ment of q talified personne [ 


IMPORTANT DEVELOPMENTS AT JPL 





Central Recording Systems for Rocket Engine Tests 


The Jet Propulsion Laboratory pioneered in cen- 
tral recording of rocket engine measurements when 
in 1948 the Laboratory established its first system 
serving five engine test cells 


From this early beginning involving but a few 
instruments, central recording systems both at the 
Laboratory and elsewhere have expanded to the 
complex multi-channeled systems now required for 
modern-day development of missile systems 


The central recording system combines recorders, 
transducers, amplifiers, carrier systems, control net- 
works, calibrating standards, wired-telemetry chan- 
nels, and special devices into an integrated complex 
to measure the multiplicity of variables of a rocket 


engine test. Through flexible interchanges of com 
munications channels the entire system becomes 
available for engine tests progressing at any one of 
many rocket engine test cells accomplishing an 
economy of instrumentation investment and opera 
tion with improved reliability 


Among the special devices, the Laboratory intro 
duced high-speed encoding of instrumentation-level 
voltages, on-line computation of rocket-engine 
performance parameters, and rotary-element flow- 
meters for hazardous fluids. The Laboratory is in 
the forefront of the development of missile-system 
instruments such as transducers, recorders, stand- 
ards, controls, data-transmission and data-handling 
systems, and computers 


are now invited. 








INSTRUMENTATION + APPLIED PHYSICS + DATA HANDLING + COMPUTERS 

TELEMETERING + RADIO AND INERTIAL GUIDANCE + GUIDANCE ANALYSIS 

SYSTEMS ANALYSIS + MICROWAVES + ELECTRO-MECHANICAL + PACKAGING 
MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA «+ CALIFORNIA 





Bearing-Lubricant 
™ 
Center Opened by GE 
General Electric Co. last week opened 
its $1 million bearing and lubricant cen 
ter at Schenectady, N. Y., designed to 
explore technological changes that will 
be wrought bv jet engines, missiles and 
satcllites 
Dr. Robert O. Fehr, manager of me- 
chanical engineering for the company’s 
General Engineering Laboratory, said 
that forward looking engineers are study 
ing such concepts as air bearings to 
minimize friction, and molten metals 
ind molten glass as lubricants, to cope 
with speeds up to Mach 25 and tem- 
peratures of 1. OOOF. 
General Electric, he said, already has 
designed bearings lubricated by liquid 
metals, strong acids, gasoline and _ air. 
Much attention will be devoted to air 
lubricated bearings, he said, because of 
the possibilities for use in high speed, 
high temperature applications. New 
concepts of balanced gravitational and 
centrifugal forces will be explored 
“Since the beginning of time,” Fehr 
said, “the Earth has rotated around its 
own axis without bearings and without Rocket Fury 
lubrication, held in space by mass forces. 
Engineers are looking for ways to apply ‘Flame shoots from wingtips of Royal Canadian Air Force CF-100 as it fires its rockets over 
these principles to the rotating equip- practice range at Cold Lake, Alta. Debris and objects falling from plane are rear cones of 
ment of the distant future. We are wingtip pods. 


There’s Only One Seal 
That’s GUARANTEED! 





It’s the CEE-BEE method for desealing, 
repairing and resealing aircraft integral fuel tanks. 
CEE-BEE’s products and methods eliminate danger 
of fire or explosion. Cost studies, based on DC-4, 
show savings up to $12,000 per ship — plus minimum 
“out of service” time — another money saving feature. 
CEE-BEE service, experts and equipment are avail- 
able when and where you want them — anywhere 
in the world — to direct and supervise. Write 


for complete information. 


Gisi3 EY Bisis 


CEE-BEE CHEMICAL CO., INC. 


9520 East CeeBee Drive 
Downey, California 
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The Navy’s new fighter-interceptor, the McDonnell F3H-2N Demon, joins the Pacific Fleet, with General Electric G-3H Flight Control System. 


How General Electric Flight Control System 
Improves F3H-2N Demon Effectiveness 


Stick Type Controller 


Ailerons 
Servo Gain Control 


Altitude 
Controller 


Rote 
Servo Gyro Vertical 


Rudder Control Gyro 
Stabi lator 
Servo Autopilot 


Control 
Servo Allerons Amplifier 


G-3H Automatic Pilot Components and their location in the Demon 


The Demon is a more effective fighting weapon because 
the General Electric G-3H Flight Control System makes 
it a stable gun platform, and provides automatic pilot 
relief and maneuvering functions :: . leaving the pilot 
free for other vital duties. 


Serving as an electronic ‘‘co-pilot”’ in this one-man 
fighter-interceptor, the autopilot can be set to hold a 
constant altitude, heading, climb or bank angle. By pro- 
viding flight stabilization, the G-3H system steadies the 
Demon without increasing drag—improves performance 
—helps the Demon to more effectively accomplish its 
mission. 


To find out how a G-E Flight Control System can be 
designed or adapted to fit your needs, contact your near- 
est G-E Aviation and Defense Industries Sales Office. 
General Electric Co., Section 221-8, Schenectady 5, N.Y. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





nt th new concepts will lead 
imatic technological changes.” 


lhe nev nter combines GE's bear- 


\A { 
lubricants development fa 


orn divided between 


nson Laboratory at Lynn. Mass., 

id the General Engineering Labora- 
tory 

It has a staff of 30, including 14 
engineers. It is expected to double its 
personnel in the next few vears 

Harry Apkarian is manager of the 
center, and Dr. Beno Sternlicht is tech- 
nical director 
Public Sees Atomic 

. ™ . . 
Delivery Competition 

Los Angeles—l'irst public showing of 
special weapons delivery competition 
(atomic tactical bomb) highlighted the 
1956 Fighter Weapons meet at Vincent 
AI'B, Yuma, Ariz., and Nellis Al'B, Las 
Vegas, Nev. 

Opening of the special delivery event 
to the public was brought about after 
a special appeal to the Pentagon by 
Brig. Gen. Dale O. Smith of USAI 
plans and policies 

Pilots of l'-84G and F-84F and F-86 
fighter-bombers carried practice weap 
ons having the same general configura- 
tion as the actual atomic weapons. 
Spectators at the range near Pork Chop 
Lake, Nev., saw the fighter-bombers em- 
ploy the “over the shoulder” toss bomb 
ing technique, which has been demon 
trated previously elsewhere, but not at 
the fighter weapons meet 

Winners of the mect 
e Yuma, in rocketry, Eastern Air De 
fense Force team, 13,800 points fiving 
l’-S6Ds Individual high score was 
Lk ADF’s Lt. Robert B. Long, with 4,800 
points out of a possible 6,000. Win was 
second straight for EADF, represented 
this vear by 30th Air Division and last 
year by 26th Air Division. 

@ Nellis, in gunnery, Air ‘Training Com 
mand’s Nellis team, with 3,644.8 points 
fiving F-S6Hs. High individual scorer 
was Nellis’ Capt. Asa Whitehead, who 
took first in dive bombing, air-to-ground, 
20,000 ft. air-to-air, and air-to-air. 

e FEAF’s Capt. Ralph Ashby won the 
individual skip bombing, and another 
ATC man, Capt. Calvin Davey, cap 
tured the low-angle strafing crown. In 
the Nellis air-to-ground rocketry com 
petition, FEAF’s Ist Lt. Robert Lill- 
jedah] was top man 

e Nellis, in the special weapons phase 
USAFE took top award with 50,588 
points flying F-84Fs. Col. Richard 
Hunziker, captain of the 506th Strategic 
Fighter Wing team, won the high team 
captain award. In dive bombing, top 
scorer was FEAF special weapons team 
captain Col. William Chairsell. Low 
angle bombing winner was Capt. Wil 
liam B. Ragon of the 474th Fighter 
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Hex nuts to fasten 
non-parallel surfaces 


To fasten non-parallel bolting surfaces, many time-consuming opera- 
tions like spot facing, step milling, or hand selecting tapered shims 
have always been necessary. As more and more forged and extruded 
structural members and tapered skins are used in aircraft and industrial 
design, these preparations have become an increasingly expensive and 
time consuming problem. 

ESNA’s new counterbored, self-aligning hex nut solves the problem 
by tilting up to 8° in any direction from centerline. Its design is based 
on the ball joint principle. The convex-shaped base mates with a con- 
cave alloy steel precision washer, and tightening the bolt in the normal 
manner automatically seats the nut in the base and adjusts it to the 
proper angle. Because no special adjustments or tools are required, 
significant production speed-up is assured. 

ESNA’s AN-approved Type LH self-locking device provides posi- 
tive protection against the nut loosening due to vibration, and assures 
extended reusability. Performance is to AN-N-10 and/or MIL-N-25027 
(ASG) specifications for temperatures up to 550°F. Thread sizes are 
10-32, 1/4-28 and 5/16-24. 


MAIL COUPON FOR DESIGN INFORMATION 


Dept. N19-1125, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information: 


(0 Standard drawing of nut [] Here is a drawing ot our product. What 
Type LH2935 self-locking fastener do you suggest? 


Name Title 





Firm 





Street 
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NEW ALCOA PROCESS 


TAKES THE WARP 
OUT OF AIRCRAFT HAND FORGINGS 


Major technical advance saves 
machining, money, time 


Up till now, hand forgings of aluminum in the high-strength 
heat-treated condition have had the unfortunate tendency to 
warp during machining, due to the presence of internal stress 
(see photo). The -T6 temper, now commonly used, gives you 
optimum mechanical properties but it may also mean extra 
machining, heat treating and straightening. 


Well, a new day has dawned. Alcoa® can now supply hand 
forgings and rolled rings of X 7079 alloy in the stress-relieved 
-T65 temper. These forgings have the same mechanical prop- 
erties as found in -T6 temper but the warpage is practically 
nil—just about what you’d find in stretched plate and 
extrusions. In rolled rings, ovality caused by machining is 
reduced to a minimum. 


We’ve supplied over 150,000 lbs of X7079 alloy in -T65 
temper to a major aircraft builder and it has been thoroughly 
proved. So you can buy with assurance. This manufacturer 
used X7079-T65 to make parts of larger cross sections than 
have been made with 7075 or X7079-T6. They reported ‘‘un- 
countable savings in production time and machining costs.” 


So...for alloy X7079 in the -T65 temper, Alcoa will 
guarantee the same standard published properties now avail- 
able within commercial heat-treat limits. Outside these limits 
we will negotiate guaranteed properties. The -T65 temper is 
also being applied to alloys 7075 and 2014 although sufficient 
data are not yet available to establish guaranteed ,roperties 
in -T65 temper. (This we hope will come soon. Also, we hope 
to make die forgings in -T65 temper.) 

This is another important “‘first’’ for Alcoa’s Development 
Division and Research Laboratories. As we were first to 
develop stress-relieved sheet, plate, extrusions and rolled parts, 
now it’s hand forgings and rolled rings. We think it is what 
you would expect from Alcoa. Aluminum Company of 
America, 1800-L Alcoa Building, Pittsburgh 19, Pa. 





ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 


2g _ THE ALCOA HOUR 
C) TELEY NS FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENIN 





Your Guide to the Best 
in Aluminum Value 





Note great difference in warpage between 
aircraft parts machined from hand forgings 
of X7079 in -T6 and -T65 temper. Yet, 
mechanical properties are the same. Original 
part is 5” thick, 11%” wide, 143” long. 








Bomber Group special weapons team. 
Individual high in special weapons was 
won by Capt. Dee McCarter, 81st 
Fighter Bomber Wing, USAFE 

Runners up in the rocket phase were 
Western Air Defense Force in F-89Ds, 
while second team in Nellis gunnery 
competition was USAFE with 2,977.8 
fiving F-S6Hs. FEAF, using F-84Gs, 
was runnerup to USAFE in the special 
weapons phas¢ 

Other highlights of the dual gather- 
ing, In progress simultaneously at the 
desert air bases, included 
¢ Presentation to S/Sgt. Donald Vorst 
the trophy for best individual airman of 
the meet 
@ Dedication of Yuma Air Force Base 
is Vincent Air Force Base, in honor of 
the late Col. Clinton Vincent. 
e Introduction, at Yuma, of two new 
firing levels, 9.000 ft. and 35,000 ft. 
the lower targets were towed by TB-29 
uircraft, the high targets by B-57s 
e Introduction, at Nellis, of a new tar- 
get technique whereby targets are car- 
ried aloft by F-86 tow planes under 
the wing and dropped at the proper 
time, rather than dragged from the 
ground up 
@ Statement, expressed by Vincent base 
commander Col. Milton Ashkins, that 
everv effort is being made to introduce 
more realism into meets, for example, 
interception type mussions instead of 
known times, locations, altitudes, speeds 
ind target tracks. Also, Col. Ashkins 
said, it is hoped that integrated drone 
svstems can be introduced within a vear 

Presenting awards at the close of the 
meet was Gen. Thomas White, deputy 
chief of staff, USAF 


AEC Awards Nuclear 
Contract to Martin 


Atomic Energy Commission awarded 
contract for undisclosed amount to 
Nuclear Division of Martin Co. for 
studv and design of small heat source 
utilizing decay energy of reactor pro 
duced isotopes or reactor fission prod 
ucts. Martin says this application of 
nuclear energy could yield power source 
for systems requiring long-period, un 
attended operation. Such sources could 
deliver as high as 2,000 watts of heat 
energy continuously for periods up to 
five vears 


GE Receives Missile 
Systems Contract 


Missile and Ordnance Systems Dept. 
of General Electric Co. received multi- 
million dollar prime contracts from Army 
Ordnance Corps, Picatinny Arsenal 
Atomic Applications Laboratory, for 
production of recently developed arm- 
ing and fuzing systems for guided mis 
siles Amount of contracts was not 
disclosed. 
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Valve Talk ) 


FOR WM. R. WHITTAKER CoO., LTD. 
BY MARVIN MILES 


Now and then a Whittaker field engineer is surprised to hear 


the question: 


“Why don’t you people branch out a bit, broaden your line, 


9°? 


increase your sales? 


Invariably the query comes from some engineer who works 
exclusively with hydraulics, pneumatics or fuel systems — an 
expert thoroughly familiar with Whittaker products in his own 
line, but with no conception of the valve company’s versatility. 


For Whittaker is amazingly versatile, as any specialist-group 
worker in the prime plants will realize if he checks with his 


contemporaries in other groups. 


The pneumatics engineer probably will be astounded to learn 
that Whittaker manufactures some 6000 fuel or oil or other 
liquid gate valves each month and has turned out well over 
1,500,000 such units since the company started, valves actuated 
either electrically, hydraulically or pneumatically and ranging 
in port size from one-half to four inches. 


The company’s production in this 
line represents literally hundreds of 
gate valve designs turned out by the 
Fuel Group now headed by Hank 
Waller who recently came to Whittaker 
from Republic Aviation 


All manner of fluids used in aircraft 
are handled by these valves and many 
of them are of distinct and unusual 
design — fire-resistant valves, either 
heat-shielded or submerged, together 
with several other submerged types: 
failsafe units which return to a pre-set 
position if for any reason control is 
interrupted, plug-in valves, valves that 
incorporate unique travel mechanisms, 
valves fitted into the smallest possible 
envelopes and units operating in the 
widest range of pressures, flows and 
cycles. 

And fuel valve experts in the major 
plants no doubt will be surprised to 
learn the number of different products 
of Whittaker’s Pneumatic Group 
directed by Jim Peck, units ranging 
from missile valves such as the new 
pressure regulator for reducing super- 
hurricane helium in intercontinental 
missile systems through the entire 
gamut to conventional hot air shut-off 
valves. 

In fact Whittaker hot air valves 
are used on virtually every engine 
and every air frame manufactured 
in America today and by many 
foreign manufacturers, too. With 
hundreds of types in production, the 
company is one of the major sources 
of hot-air equipment for aircraft 
and missiles. 

In addition to various regulator 
valves, there are, among others, relief 
valves, ram air scoops, shut-off valves 
actuated pneumatically, electrically, 
hydraulically and manually; flow regu- 
lators, special light-weight shut-off 
valves that utilize air pressure in the 








line for actuation under solenoid con- 
trol 


One unusual type in production by 
the pneumatics group is a unit contain- 
ing a latching solenoid to assure that 
the valve will remain in the last posi- 
tion it was directed to by its controlling 
electronic signal when the signal is in- 
terrupted for any reason. 


Another busy Whittaker section is 
the Hydraulics Group headed by Vic 
Larsen. Everything from the tiniest 
shut-off valves of standard type to 
large and complicated selector units 
is produced by Larsen and his crew. 


Whittaker hydraulic units are prin- 
cipally noted for their shear seal type 
of construction, assuring low leakage 
and long service (“Shear seals don't 
wear out. They wear in!”). Typical 
production includes high-pressure and 
cartridge-type units and valves espe- 
cially designed to handle high tempera- 
tures such as the new design that has 
been tested to 800 degrees. The group 
also designs actuators and relief valves, 
flow regulators, pressure regulators and 
related hydraulic equipment. 


Nor do these three basic groups rep- 
resent the extent of Whittaker versa- 
tility. The valve concern has developed 
many unusual special products, among 
them both flow joiners and flow 
dividers for fuel and oil and a series of 
high-efficiency fuel pumps now in pro- 
duction for several late-model aircraft. 


With other outstanding new develop- 
ments pending in this line, it appears 
inevitable that pumps will become a 
substantial portion of Whittaker’s busi- 
ness within the next few years. 

Thus you can readily see that 
Whittaker not only spells reliability, 
originality and efficiency. It also 


spells versatility! 








ON CALE -- around the clock ...around the world 


There are approximately 2000 Canadair-built 
aircraft in civilian and military service 
around the world. Wherever they fly, 

their operators know that Canadair’s personal 
service on operational or maintenance 
problems is quickly available. Canadair 
technical representatives, at present 

based on four continents, are always on 

call .. . and as dedicated to the Canadair 
ideal of sales service as a family 

physician is to the needs of his townfolk. 


These men have come from all parts of the world... 
from all spheres of aviation. They have been 

selected for their extensive knowledge of maintenance 
problems and for their specialized experience 

on the equipment in their charge. Their work is 
supplemented by aircraft systems trainers at 

the operator’s own base; service repair and overhaul 
groups at the main Canadair plant, and a 

continuous flow of manuals, handbooks and bulletins. 
Around the clock and around the world, 

service is a continuing obligation to Canadair. 


.CANADAIR. _ 
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LIMITED, MONTREAL, CANADA 


AIRCRAFT MANUFACTURERS 
A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C, 


CANADAIR HAS BUILT MORE JET AIRCRAFT 


THAN ANY OTHER 


CANADIAN MANUFACTURER 








PASSENGERS and equipment thrown out of a gap ripped in the nose were run over by the 


aft end of the airplane. Most of the cabin area remained intact and many of 


would have survived had their tie-downs held. 


the dead 


Air Crash Death or Injury May Be 
Prevented by Sound Detail Design 


By Russell Hawkes 


Death and severe injury can be pre- 
vented in any crash unless it is violent 
enough to disintegrate the cabin struc 
ture. Sound detail design in the cabin 
is the preventive. 

The tacit assumption of the hope- 
lessness of designing for crash survival 
gradually is being replaced by realiza- 
tion that the anatomy of man is 
rugged cnough to withstand impacts 
greater than any which can be trans- 
mitted through the structure of a cur- 
rent airplane. The key to improving 
survival chances is in designing the 
tie-down of passengers and loose equip- 
ment up to the ultimate load factor of 
the airframe. 

Foremost in the development of the 
new school of thought is Aviation 
Crash Injurv Research of Cornell Uni- 
Ihe philosophy of crash sur- 
vival adopted by Av-CIR 
divides causes of death and severe in- 
into three 


versity 
design 
jury in survivable crashes 
general classifications: 

e Victim becomes a “far-flung” mis- 
sile. His tie-down to the airplane struc- 
ture fails and he is hurled to the 
ground or against distant parts of the 
airplane 

e Victim becomes “near-flung’” mis- 
sile. His tie-down holds but his head, 
torso or legs are smashed against 
nearby lethal objects. 
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missile. An 


tom 


is struck by a 
rear of the plane is 
and fired against 


e Victim 
object in the 
from its tie-down 
his he id Or bod, 
In an actual crash, this division may 
be academic. The fatal results can be 
a combination of 


produced by causes 


4 40-lb. object thrown against a seat 


as, 

re | 
IMPORTANCE of good tie-down is emphasized by difference in damage done to seats 
at left which were torn free and with their occupants became “far-flung missiles,” and 
those at right which were held in position. 
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the additional 
and occupant in 
These in turn, 
seats ahead to go 
dominoes 


The basis for hope in crash 


design is in the r itionship 
the strength of the 
strength of its occu; 
structure 

body it | I h 
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human heavier 
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55 ft. landing 
in the well- ‘ 
garden plot. After the fall she raised 
herself on one elbow and 
hurt.” 
reated a depression four 
Her deceleration was 
140G 
Statistical 


remarked, 
Her body 


deep 


“Six stories and not 
inches 
estimated it 
analvsis of manv_ such 
ises indicates that the body can with 
stand impact loads of 10 or 12 
for periods of 1/200 to 1/10 sec. if 
spread over a large enough area of the 


tons 
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THEORETICAL EFFECT 


CRASH DECELERATION 
aMoP its i. 











CRASH _DECELERATION 
o*« 
PASSENGER 


ano 
ASSENGER TIE-DOWN 








MELATIVE MOTION -FEET 


AFT FACING PASSENGER has less chance than forward facing passenger if seat fails because |} 


body. For the average male passenger 
this is a deceleration of about 120G. 

Study of more than 1,900 air 
crashes in the past 14 years by Av-CIR 
investigators has shown that aircraft 
structure is unable to transmit impact 
at more than a fraction of this level. 
Regardless of the speed or angle of 
the initial impact, the progressive yield- 
ing and collapse of the part of the air- 
plane between the passenger and the 
ground holds the G load upon the pas- 
senger down to the lower tolerance of 
the aircraft structure. If the decelera- 
tion is completed before the part of 
the structure surrounding him is swal- 
lowed in the impact, the passenger or 
crewman should survive. If the angle 
of impact is very steep or the airplane 
is inverted at the moment it strikes 
the ground, the chance of the struc- 
ture remaining whole is diminished. 
The class of survivable crashes includes 
such accidents as short or long land- 
ings, aborted takeoffs and controlled 
emergency landings on reasonably open 
ground. Despite the fact that these 
ire potentially survivable, they continue 
to account for a large percentage of 
fatalities. 

The best approach to the class of 
non-survivable crashes .is the continu- 
ing effort to reduce the accident rate 
However, the fact that statistically it is 
40 times safer to travel by air than 


62 


by road has failed to attract a signifi- 
cant number of potential air travelers. 
The argument that any air crash is 
virtually certain death is largely re- 
sponsible. A portion of truth in this 
can be seen from the fact that in the 





Crash Manual 


People have continued to die and be 
severely injured in survivable crashes be- 
cause engineers have generally been un- 
aware of the correlation between certain 
common design features and crash in- 
curred injuries. The principles of good 
crash survival design have been used 
piecemeal in different airplanes because 
of the insight of a few individuals. The 
first systematized exposition of these prin- 
ciples will be published by Aviation 
Crash Injury Research of Cornell Uni- 
versity in the form of a Crash Survival 
Design Manual to be released this month. 
To obtain a copy write to Av-CIR, 
Marine Terminal, LaGuardia Airport, 
Flushing 71, N. Y. The manual is a 
loose-leaf book which will be kept up 
to date by the release of later research 
data as it becomes available. It will be 
divided into three sections containing 
design tip sheets, engineering data and 
technical papers on the subject. 











1ead is foremost as he hurtles through cabin. 


vast 21 years, 1,530 people have been 
<illed in crashes and 760 injured. In 
other means of transportation the pro 
portion is approximately reversed. As 
the big jet transports raise passenger 
capacity toward the 200 mark it will 
be possible for the severe injury and 
fatality rate to rise even as the accident 
rate falls. 


Tie-Down Is Vital 


A strong passenger tie-down is vitally 
important in crash survival design. It 
includes not only the seat belt and its 
attach points, but the seat structure, 
the attachments to the floor or side- 
walls and the floor itself. As a chain is 
only as strong as it weakest link, so a 
17G seat belt cannot protect the pas 
senger against loads greater than SG 
if 8G is the ultimate load factor of 
some other part of the tie-down chain 

Ihe strength of the floor or fuselage 
structure to which the seats are at- 
tached determines the strength to 
which the passenger tie-down can be 
designed. A tie-down which is weaker 
than the attaching structure does not 
take advantage of the available margin 
of survivability. One that is much 
stronger than the structure will pay 
1 weight penalty without improving 
the user’s chances. 

Seats that are attached to a strong 
floor at all points provide greater sur- 
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From Caissons in the mud 
to Copters in the Sky 


Edgar N. Anderson enlisted in the U.S. Army in 1938 
fresh out of Mountain View High School in Lawton, Okla. After 
serving in the ranks, he went overseas as an artillery officer 
with the 1st Infantry Division in the European Theater. 
When helicopters entered the Army’s plans as a valuable 
adjunct to field and front line operations, Lt. Anderson was > a 
one of the first graduates of a course which then consisted of 
only 25 hours. 
He was on the scene in Japan and Korea as early as 1949 
and flew actual combat missions in Bell Aircraft’s H-13 in the 
initial stages of the use of the helicopter in theaters of war. 
Now a major, Ed Anderson’s flying career closely parallels 
the Army’s development of the helicopter on its present broad — 
scale. He is currently Tactics Division Commander at the Army "up from the ranks” 
Aviation Center, Fort Rucker, Ala. 


=: 


Bell Aircraft helicopter engineers are keeping pace with the Army’s 
advanced conceptions of the role and mission of rotary wing aircraft. 
Major Anderson and his student pilots have operationally proven heli- 
copters today, will have bigger, better, more flexible helicopters tomorrow. 


Helicopters need pilots and mechanics! caiiings Gewssemee 
Apply to Army Aviation for career training ! P.O. Box 682 
FT. WORTH TEXAS 





if you're wishi 


ng for a challenging, 


vital position — wishing to work 
with eminent and respected col- 


leagues and 


excellent facilities 


within an atmosphere of constant 


research and 


development, your 


wish can come true! 


ENGINEERS 


ELECTRICAL 
MECHANICAL 
AERONAUTICAL 


PHYSICISTS 


INERTIAL GUIDANCE 
SYSTEMS... 
gyroscopic devices 
servomechanisms 
electronic components 


airborne digital 
|computers 





MATH EMATICIANS | 


write: 

MARTIN PHILLIPS 
personnel director 
INSTRUMENTATION 
LABORATORY 


Department of Aeronautical 


Engineering, M.I.T. 
68 Albany Street 
Cambridge 39, 
Massachusetts 


GRADUATE COURSES 


may be ta 
while ear 


ken for credit 
ning full pay. 


CENTER OF WEAK floor was buckled upward by supporting members when the bottom 
skin was driven in by impact against the earth. Note that the cabin was stripped of seats 
when the buckling floor broke rigid seat attachments. 


a 


A PASSENGER’S HEAD was punctured when his fall smashed the top of the seat baring 
the hard, sharp point of the side member which his head struck. 


than those which are at 
sidewall intercostals at the 
Under the force of the 
crash, the floors are 
likely to weave in different directions at 


vivability 
tached to 
outboard ends 


sidewalls and the 


differing speeds and frequencies of vi 


cause the seat at 
perhaps fail 


will 


flex and 


bration. ‘This 
tachments_ to 
Also, the 
direct contact 
ground and be way. 
gers in floor-mounted seats would be 
more likely to survive this because the 


sidewalls may come int 
with 


peeled 


obst iC les on the 
Passen- 


loss of the sidewall would not in itself 


be fatal. If the attached to 
the sidewall, it would pr babh 
natched out of the airplan¢ ind hurl 
to the ground 
If the floor is 
the sidewalls there is little 
in using it as the sole attaching 
face for the In fact, it is pro 
iblv desirable to free the floor of some 
of the crash load -bv using the side 
walls for a part of the attachment. 
Which means of seat attachment is 


seat were 


than 


advantage 


much weaker 


scats 
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V-1 Convertiplane is AGAIN 


in the news 


Foote Bros. is proud to have been A 
selected by the McDonnell Airplane meri . 
Corporation to... O can Aviatio c 
= n OAL 
Cr = nu 


° DESIGN 
> BUILD 7 


Mc Donne 
When it eitaaean a xv.) Convertipiane 


of 3 200 eet 
the USAF Plight mor. turt een, mf ieta #Peed recors 
Uat on 


This was ; t 
A t AFB, am Conducted na helicopters 
mph. 6 " Y Personne) 
velo; 
. Dla” Eesert, ant a Penat Command, 


icopters has been about 


the power transmission unit for this new O 5” AR LEMS indicate 
eid, machine has 


concept in aircraft design. This highly few me anticipated t Program wes face) YeTAl hand. 
intricate transmission not only provides reasure Jets ping tte FOtCr tip, Rucomtinental reetprocetine o.. 


uring ¢) _ 
When fone, t1eht im the hes 8 meine with 


the power for the pusher propellor, but chine, financla” Peart speed exceets scott Fea! 
also drives the compressors which provide al 
air for the rotor through pressure jets 

located in the tip of each of the three 

blades. We regard the success of the 

transmission in the Convertiplane as 

a testimonial to the skill and capacity 

of the Foote Bros. team of designers, 

builders, and testers. Call on us 

when you have a problem in power 

transmission or mechanical 

actuator design and manufacture. 
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T.M. REG. U.S. PAT. OFF. 


This trademark stands for the 
finest industrial gearing made! 


¢ 
FCDTE? BRC S FOOTE BROS. GEAR and MACHINE CORPORATION 
= . 4545 South Western Boulevard 
Feltn Ba % it. ome Th ¢ Boller B Dept. G, Chicago, Illinois 
Since 1859 














ON THE GROUND 
Simulators are the 
only sure Waly 


to traln fet pilots 














LINK F-102 SIMULATOR, DEVELOPED BY 
LINK AVIATION, IN COOPERATION WITH 
WRIGHT AIR DEVELOPMENT CENTER. USAF 


Air power depends upon pilot efficiency. And the cheapest, 
shortest, surest way to give a student his ground training is 
to have him “fly” a simulator that really reproduces all 

conditions of flight. 


An example is this Link F-102 Jet Flight Simulator which 
gives interceptor pilots the full range of flight experience on 
the ground. The new F-102 is the first U.S. simulator to 
utilize the DC method of computation, thereby improving 
computational accuracy and simplifying maintenance. 


Only in the Link F-102 do you find such advances in realistic 
flight simulation as linear interpolation, automatic amplifier 
checking and improved dynamic performance. 





This kind of progressive engineering is constantly at work 
at Link to give America more and better equipment, and 


etter value for its defense dollar. Oa we [3 
*, 
«~ 
AVIATION, INC. = ta 
Pioneer and World's Largest Producer 


of Jet Flight Simulators BINGHAMTON, NEW YORK 











42 PASSENGERS were killed out of a total 
of 63 despite the fact that the floor and 
sidewalls remained fairly intact because seat 
attachments failed. Seat attachments had 
been tested at a higher load factor than the 
floor which remained smooth and intact but 
test load was static and crash loads are 


dynamic. 


best depends on whether the designer 
views the floor only as a flat surface 
hung in the fuselage for the passenget 
valk upon or as an integral part of 
fuselage structure intended to bea 

f the flight loads and provide 

ra_ torsional stiffness Thin floors 

] 


ually have vertical longitudinal mem 


extending down to the bottom 


| 
skin to 


provide necessary bearing 
trength When the force of a rela 
tively mild crash drives in the bottom 
these members lift the middle of the 
thin floor, flexing and breaking seat at 
hments and possibly jamming pas 
iwainst the hatracks and ] 
Example of the strong floor singled 
ut for spe il prals¢ br \ How ird 
Hasbrock, director of Av-CIR, are 
those of the Curtis C-46. Martin 4-0-4 
ind Dougla s DC-6A and DC-7 series 
The DC-S, Bocing 707, Convair SSO 
ind Lockheed Electra all will have the 
strong floors recommended by Av-CIR 
The floor surface of these airplanes 
ittached to frequently spaced trans 
versals and a number of strong I-beams 
which run the length of the cabin 
Ihe strong floor is not dependent 
upon the integrity of the fuselage bot 
tom 
Av-CIR has on record cases in 
which the bottom has been wiped off 
DC-6As and the longitudinal I-beams 
provided sturdy sled runners on which 
the airplane coasted to a stop. With 
such a floor it is theoretically possible 
for the entire wing and fusclage struc 
ture to be destroyed in dissipating the 
kinetic energy of a crash and yet have 
the floor, seats and passengers left sit 
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Worth considering 
to solve space and 
weight problems 


| FLEXIBLE SHAFTS 
for transmitting 
power or control 


S.S.White flexible shafts offer unusual oppor- 
tunities to conserve space and weight. They're 
compact and highly adaptable to the most lim- 
ited space conditions. They can be easily in- 
stalled in congested areas and can be run around 
turns and over, under or through frames and 
other obstructions. 

Our engineers are always available for help in 
working out your applications. 


HELPFUL FLEXIBLE SHAFT DATA 


Bulletin 5601 offers full technical de- 
tails on flexible shaft selection and 
application, Send for a copy. 








8S. S. WHITE INDUSTRIAL DIVISION, DEPT. V, 10 EAST 40th ST., NEW VORK 16, N.Y. 
Western Office: 1839 West Fico Bivd., Los Angeles 6, Calif. 
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Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 


Wide Grip Range « Positive Hole Fill 
High Clinch ¢ Uniformly High Pin Retention 
Positive Inspection 


For additional data on the new Cherry ‘“‘600” Hi-Strength, Hi- 
Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 
Townsend Company 
ESTABLISHED 1816 © NEW GRIGHTON, PA. 


fn Canada: Pormenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 
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ting alone and intact in the 


a field 
Unrealistic testing procedures hav 
sometimes made it impossible — to 
capitalize on the advantages of the 
strong floor. In one crash in which 42 
out of 63 passengers were killed, a 
genuine effort had been made to pro 
cure the maximum crashworthines 
inherent in the airplane. The 42 death 
were caused by the failure of 20G seat 
ittachments while the 12 floor 
mained intact This inconsistency 
scribed to the fact that the 20G plu 
safety factor ipplied to the scat 


| 
tests was a static load whil rash 


ee 
re dynamic. 

It was one of mam examples of a 
good try for crash survival design which 
failed to pav off because of the wid 
pread lack of understanding of th 
nature of crashes. ‘Vests applying well 
imulated crash loads to the entire tic 
down chain would climinat 
ilculation 

lhe w to pr ilure under 
dynamic | » design seats and 
ttachments it] r] I pliabilits 
Onc suggested desig wot | attach the 
scat belt to flexible stecl cables run 
through soft metal tubular seat struc 
ture to tie-down plates under the floor 
This would provide 1 safe passenger 
tic-down cven if the seat itself were to 
fail 

Another advantage of pliabilits 
unst the unpredict 


ible side ind downw ird load whi h 


that it protects ig 


the ict 


occur in a crash and destrov resi 
ince of a rigid seat to the continuing 
forward load. Computation of lateral 
loads should be based upon the fact 
that impact in survivable crashes 1s 
usually within 30 degrees to cither 
side of head-on according to Av-CIR 
Greates gle below the longitudinal 
IXIS 1S vI ind grcatcst ingle up 
is 15 degrees 


Pro-Forward Facing 


In the aft vs. forward facing scat 
hassle, Av-CIR favors the latter and 
feels that the value of shoulder strap 
for passengers in airliners has been 
overrated. Av-CIR studies have shown 
that an ordinary seat belt can provid 
protection without hurting th ul 
n decelerations up to 50G for th 
usual time periods of crash impacts 
As this is a heavier load than can be 
borne by the aircraft structure, ther 

little point in quibbling about pro 
tection at higher levels 

The aft facing seat has certain faults 
which cut its valuc The onh 
rash involving aft facing seats which 
Av-CIR has had a chance to investi 
gate has resulted in fatal head injuri 


which took place when the scat attach 


major 


ments failed and the passengers becam 
far-flung missiles. Early consideration 
of the data makes it appear that when 
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the seat attachments fail and the oc- 
cupied seat tumbles down the length 
of the cabin, the head of the aft facing 
passenger is foremost and is smashed 
against debris and structure 

When a forward facing seat fails, 
the passenger first jackknifes over his 
scat belt placing his head close to the 
floor. When the attachments then 
fail, the aft ones go first and in the 
tumble the seat back is moved out in 
front of the occupant’s body and pro 
vides some protection for his back. 
His thighs and the seatpan protect his 
che st 

l’ailure of the seat tie-down is con 
sidered more likely with aft facing seats 
or shoulder straps. When the occupant 
is held erect, the center of gravity of 
scat and occupant is several inches 
higher than when he is bent over a 
cat belt. Because of this, the moment 
irm on which the crash force is exerted 

longer and the deceleration required 
to cause failure of the tie-down chain 
is less. If the CG with the passenger 
erect is half again as high as when he 
jackknifed, then a floor capable of 
withstanding 12G with forward facing 
scats will only withstand 8G with aft 
facing seats 

A British study of the relative merits 
of aft and forward facing seats re 
ported strongly in favor of aft facing 
scats 

Hasbrook believes the report to 
be based on inconclusive evidence. No 


estimate of the deceleration forces was 
presented for crashes analyzed, and 
iccident severity was judged on the 
basis of severity of crew injuries. Av 
CIR has found no fixed relationship 
between the two 

The danger of drawing conclusions 
upon incomplete evidence is pointed 
up in a crash report by one group in 
which survival of all the passengers 
was attributed to aft facing seats. It 
was not reported that the forward fac 
ing pilots also were uninjured despite 
the fact that thev had no shoulder 
harness and were seated in a cockpit 
full of lethal knobs and corners 

It is possible that as the speed and 
size of aircraft increases their struc 
tural strength mav also increase to a 
point bevond the 50G safe limit of seat 
belts but this is not expected in the 
next 15 or 20 vears. If it should hap- 
pen, Av-CIR feels that aft facing seats 
would be desirable providing floors 
and tie-down chains are made strong 
enough to cope with the higher forces 
They also are prepared to grant that 
a crash would be more comfortable in 
an aft facing seat assuming that th« 
tie-down holds. However, a crash will 
never be a truly comfortable experience 
and Av-CIR feels that it is undesirable 
to purchase a margin of comfort at the 
cost of a margin of safety. 

Assuming on adequate tie-down the 
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For those “Impossible” Installations 
Cherry Research offers 


the 3/32’ MONEL 
HOLLOW PULL-THRU RIVET 


Available with either universal 
or 100° countersunk head, the 


Thru Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan- 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets difficult. 
Damage to surreunding material 
in these difficult spots is elimin- 
ated with the pull-thru hollow 


rivet. Simplicity and speed of 
installation cut costs and save 
weight. 

The new *2” Monel Hollow 
Pull-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun. 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. O. 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
SE SANTA ANA, CauroRNIA 


Townsend Company | 





In Canada: Pormenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 
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Outstanding features 
of the T-53 


* Low Weight - High Power 
* Versatility * Reliability 


* Compactness and ease 
of maintenance 
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When you take gas turbines out 
a of the lab and put them into the air... 


The New 


weighs 75 pounds less 
Co 
than any other,engine 


































of comparable h.p. 
for turbo-prop applications! 


For the rapidly expanding field of STOL and VTOL aircraft, the new 
Lycoming T-53 offers a more challenging potential than any 
turboshaft engine ever developed in the “small-power package’”’ range. 


Developed under the sponsorship of the U. S. Army and the U. S. 
Air Force, the T-53 has already been selected to power the Army’s 
newest Utility ’Copter (Bell XH40). Bell and Kaman have received 
their flight test engines. Even now the T-53 is being installed in boats, 
and stationary power plants are under consideration. Yet it is in 
the field of turbo-prop applications that the T-53 might very well 
offer its most exciting possibilities. 


Ready to take to the air, the complete turbo-prop weighs only 

460 lbs. and delivers 960 h.p. from a compact 47.6 length x 23-in. 
diameter. Using a variety of fuels including automotive and aviation 
types, gasoline and JP-4, it operates at a low 0.655 lbs. per e.s.h.p. 
per hr. consumption. Rugged design features and unprecedented ease 
of maintenance guarantee safe operation and long life. 


In addition to its weight advantage as a turbo-prop, the Lycoming 
T-53 could be made available with front-end or rear-end power 
take-off or simultaneous power extraction at both ends. 


There can be no doubt that the T-53 will set new standards for 
small aircraft. Developed by the men who built the first mass- 
produced jet engine to fly, Lycoming’s T-53 may solve the 
turbo-prop problems you're facing right now! 


To learn more about the T-53 and Lycoming’s ample facilities to 
produce it, phone, wire or write for turbine information to 
Avco Lycoming, Stratford, Conn. 


ENGINEERS WANTED 


Challenging opportunities for outstanding men in the gas turbine 
field. Write Vice President, Industrial Relations, Stratford, Conn. 





TODAY'S MILITARY SERVICES. WITH THEIR TREMENDOUS TECHNOLOGICAL AOVANCES 
MACE POSSIBLE THROUGH SCIENCE. OFFER A VITAL REWARDING CAREER, 
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Gendt” 3-AX\S FLIGHT SIMULATORS...” 


have for over 2 years been improving performance and catching 
design bugs in our arsenal of planes and guided missiles . 
and without expensive trial flights. 


This combination of a 
precise analog computer and a high performance 3-axis com- 
ponent test table provides the response and resolution that 
tomorrow’s flight control systems demand. 


Complete technical and applications data sent on request. 


DIVISION OF Bendy AVIATION CORPORATION 
5630 ARBOR VITAE STREET. LOS ANGELES 45, CALIFORNIA 


* DEVELOPED BY THE BENDIX RESEARCH LABORATORIES AND MAN 





UFACTURED BY THE COMPUTER DIVISION 
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Head Injury Prevention 


Prevention of injurics to 
ly ircful desig 
backs, hatracks and 


} 
| 


stressed skin 


It can take 
evenh 

integrit 
mall object 
» small 
inn 
miu h reduced 
more than 
omcething which 
its occupant 

vas responsible f 
people in a crash re 
1 by Av-CIR Phe 
virtually intact but 1] 
holes punched in th 
foreheads. ‘The top of 
Vas mad of a padded 
ll riveted to verti i] 
ipport which were 
if 


the rest the 


t ] verti il VM 
icent to the ends of 
fit the stvlish shape of 


ind knock 
» the ils. Their 
pn ended tubes which 
ind penetrated their 


Safe Seat-Back Design 
The lethal pot il of seat-back 
in be eliminated by allowing them to 
ld forward over the jackknifed occu 
pant and by avoiding hard projection 
ind rigid structure. The ductile sheet 
metal seats designed and used by 
Convair are cited by Av-CIR as an ex- 
imple of safe design in this respect 
Soft metal will leave sizable bruises but 
by vielding will spread the impact over 
1 wider area, cutting down the danger 
of a fracture and by spreading the de 
celeration over a distance of several 
inches, will reduce the likelihood of 
severe concussion 
Projections such as screw heads are 
covered with stiff padding to prevent 
them from poking holes in the skulls 


nti 
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QUALITY 
MAGNESIUM 
CASTING 


A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- 
duced—with quality standards to meet the special needs of the aircraft industry. 


... for the Aircraft Industry! 


ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CasTING, Dow can supply you with any 
shape or size required. Specialized inspection techniques 
rigidly maintain your standards and _ specifications. 
Heavy-wall or thin-wall, the best—and surest—answer to 
your problems are Dow magnesium castings! Contact your 
nearest Dow sales office for additional information. 


THE DOW CHEMICAL COMPANY 
Foundry Sales, Bay City, Michigan <> 





WHETHER 


vou 


FLY 


THE 


BOEING 707... 














...... OR THE \ 


DOUGLAS DC-S.|... you'll take off and land 
on CPT landing gear 


Out of CPT’s 30-year experience came the engineering 
and drawings for the landing gears for both these 
American all-jet intercontinental transports. 

And out of CPT’s giant precision manufacturing 
facilities are coming the landing-gear 
ship-sets to speed the day when fleets of DC-8’s 
and 707’s will fly on scheduled flights. 

Put CPT’s wealth of experience and facilities 
to work now on your projects of Tomorrow. 
No other landing-gear builder has CPT’s combination 


ol e€ xperic nce, know ledge, and fac ilities. 


ENGINEERS: If you would like to work at 
CPT on airframe-component design problems, 
write us. Liberal profit-sharing and retirement 


plan, modern plant and facilities. 


CLEVELAND PNEUMATIC TOOL CO. 
3781 East 77th Street . Cleveland 5, Ohio 


Sales-engineering offices in 
Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.1, 
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MDonnell’s 

NEW... 
RESEARCH 
APPROACH 


McDonnell Aircraft Corporation has recently 
organized a new Research Department which 
will be directed by Dr. Albert E. Lombard, Jr. 
By this action our management has again evi- 
denced its determination that McDonnell shall 
maintain its position of leadership in the develop- 
ment of advanced aircraft and weapon systems 
in future years. 


This highly talented research group will be con- 
cerned with problems of scientific research 
directed towards specific objectives in the field 
of transonic, supersonic and hypersonic aero- 
dynamics, aircraft materials and structures, 
guidance, control and dynamics of flight, uncon- 
ventional take-offs and landings, unconventional 
propulsion, high temperature phenomena and 
high altitude phenomena, radio propagation and 




















antennas. Additional efforts in the area of sys- 
tems research will be directed towards conceiving 
and evaluating the feasibility of new advanced 
aircraft and weapon systems, establishing time 
scales for their accomplishment, estimates of 
probable markets and defining the requirements 
for additional research done by or sponsored 
by McDonnell. 


Engineers and scientists with advanced educa- 
tion and experience in defining, executing o1 
overseeing research projects related to aircraft, 
are invited to investigate career opportunities as 
a member of our new research staff. Write in con- 
fidence, including a detailed experience resume to: 


RAYMOND F. KALETTA 
Technical Placement Supervisor 
Box 516 « St. Louis 3, Missouri 





f passenger Familiar soft foam rub 
ber would be next to useless because 
when fully compressed, a dangerous 


hard lump would protrudc 


Belts, Shoulder Harness 


Ihe danger of becoming a_ neat 
missile is especially great for the 
ise of the multitude of lethal 

| ind imstruments sur 
Av-CIR is following 


illeviate these dang 


; 


One is to mount instruments and 


mtrol bank n shear pins designed 


] 
+ 


il under the G-loads encountered 
vould allow npact 


rd into the n 


vindow 
of morc 
these 
or 
be padded 


Mpic! ipp! 


cnough to 
body. Shoulder 
lable in the 


W hen 
he 


the fre« 
vung forward 


with cnough 


ind \ I 
shoulder 


yilots 


lif 


buckk 
mnected 
loaded reel whi 
lean forward and 
in the cockpit. An 
iutomatically locks the 
houlder harness on impact 


Struck By Missiles 


The third cause of death, being 
ruck by a flving missile, is probabh 


' 
the casiest to prevent Crash investi 
gators continually find hand fire ex 
tinguishers, carry-on luggage, and gal 
ley equipment up in the cockpit. In 
me quite minor crash, a blood-stained 


20-lb. casserole box was found on the 
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in Greek means weapon 
the Greeks developed one of the earli 
slowly, it reached the height of its effective 
Today's weapons systems concepts 
than the ancient catapult. The swift 
the highly integrated engineering t 
Combined with a perceptive n ch ; 
relatively short time can achieve a goal that once took centuries 
At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today’s problems but with tomorrow's successes Backed by years of 
successful missile development and managen t is now engaged 


in new projects in advanced missile d ive engineer 
desiring top assignments, this is an opp letel) 
new weapons system. For qualified 
engineers with a B.S. or advanced 
degree, Bell is offering positions 
where a high level of professional 


achievement may be attained. 


AERODYNAMICS D 
STRUCTURES D 
HEAT TRANSFER | 


THERMODYNAMICS OPP 077 EC CORPORATION 
VIBRATION AND FLUTTER ANALYSIS 


Contact: Manager, Engineering Personnel 


Dept. F. P.O. Box 17 


Buffalo 5, N. Y. 





Only PzH AC/DC Welders give you 


4 Welders intl 


... you get AC or DC at the flip of a switch= 
plus quick, exact heat from Dial-lectric Control 


One P&H AC/DC Welder now does the work of seven small plants. It’s so easy to use that even new men 
separate welding machines. This versatile 1 for 7 make good welds on “difficult” metals. There’s a right 
P&H machine reduces your capital investment—saves size PRH AC/DC Welder for most needs. Capacities 
time and money — gives you better welds. The P&H range from 7 amps to 675 amps. Write today for more 
AC/DC Welder also has Dial-lectric control for in- information. 

stant heat adjustment through the entire range. 


Because of its flexibility, the PRH AC/DC Welder H A R N l Ss Cc H F E G E R 


opens many new welding opportunities for large and MILWAUKEE 46, WISCONSIN 


I'M SMOOTH-ARC SCOTTY... 
and I'm tellin’ you seven ways you can use the 
PsH AC/DC Welder. Take any one of the seven, and 
it beats anything you've ever used. Send in 
the coupon for complete information... 








HARNISCHFEGER CORPORATION Metallic 
SEND Welding Division 


4593 W. National Avenue, Milwaukee 46, Wis. 4 Arc DC Straight 
ele) Si ie). Attention: W. R. Stephens, Sales Manager or Reverse 
I'd like to see more information on P&H AC/DC 


bgeler-S 4 Welders. Please send it to me 


FOR Name , Title 


Company i : . Spot 
FREE Welding 


Tridel:1) Galois , AC or DC 


City Zone State 


Address 


3088 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West © Toronto, Ontario, Canada 
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Italian Air Force F-86K 


Fiat-Built F-86K in service with the Italian Air Force drags its tail chute in a landing 


during operational exercises. 


tion of armament system. Plane 


system than current F-86Ds in service in the United States. 


serviced during operations (below). 


has four 20-mm. cannon, and an 


Plane duplicates North American F-86D Sabre with excep 


earlier fire-control 


An Italian Air Force F-86K is 





floor between the pilots’ seats. Evi 
dence indicated that it had struck 
many seats and passengers 1n its flight 
this sort of thing 
designing the 


Injuries caused by 
can be prevented by 
mounts for such equipment to the 
same load factors planned for the scat 
tic-downs 

This is with equipment 
mounted in radio racks and it is al 
most always found in its proper place 
after a survivable crash 


donc 


Future Modifications 


Some 
which 


factors of crashworthy design 
require changes that are too 
extensive to be retrofitted to current 
aircraft may appear in the next design 
gencration. Av-CIR is uneasy about 
high-wing, multi-engined designs with 
the landing gear mounted in_ the 
nacelles and the passengers forward of 
the wing spars. Over 50% of the gross 
weight of a multi-engined plane is in 
the wing and nacelles. In a crash, the 


momentum of this weight can only 
be absorbed by the collapse of every 
thing ahead of and below the wing 
spars 

A more 


of high wing 


taken 


designs 


favorable view is 


multi-engined 
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fuselage mounted landing gear, 
Fairchild C-123, Lockheed 
Douglas C-133. In this 
sidewalls must be 


with 
such as the 
C-130 and 
configuration the 
built strongly cnough to bear landing 
loads plus a safety factor. Structure 
that rugged is not likely to fail in any 
survivable crash 

The point in its length at 
wing is most likely to break in a crash 
from the standpoint of 
design because all or 
most of the highly combustible fuel 
is stored there. While little was known 
about crash survival design at the time 
of its conception the Convair Linet 
extremely crashworthy wing. 


vhich a 


is important 
crash survival 


has an 


Breaks Inboard 


It breaks inboard of the 
arcas and far enough out so 
part of the fuselage is torn away 
have 


that no 
Some 
passenger airplanes wings so 
strong from end to end that instead 
of breaking they are ripped whole from 
the fuselage, taking the front end of 
the cabin floor with them. When 
these types crash, passengers who be 
come far-flung often fall 
through the hole and are over by 
the aft end of the airplane 


missiles 
run 


fuel storage 


VHS" RELAY 


(*Very High Sensitivity) 
a Model 266 


Somple specs. ore: 
0.2 micro- 
omperes, (12,000 & 
ohms col!) or, 0.1 
millivolts, (5 ohms.) 


@ The VHS is o bolanced 
» armoture, Alnico magnet type 
— ee | lly shock- 
ape % reloy. it is internolly 
“Gin mounted ond resistant to 
~ vibration. The screw-on cover 
is gosket sealed. It con be opened and reseciled 
Connections: 9 pin octal style. Dimensions: 1% 
diameter x 24 long. Weight: 4 ounces. Sensitivity 
Infinite variations from 0.2 Uo. to 10 Amp. or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or omps with externol multipliers. A.C. rectifier 
types. Trip point oceuracies to 1%. Differential 
1%. The degree of resistance to shock ond vibra- 
tion primarily depends upon sensitivity ond type 
of action wanted. In generol, the relays will not 
be permanently dom- 
aged by shocks of 
100 G’s and vibra- 
tions up to 2,000 eps 
ot 4 G's. The most sen- 
sitive relays may close 
their contocts under 
these conditions 
Contocts: SPST or 
SPOT, 5-25 Mo. D.C 
Other rotings to Va 
Amp. A.C. A locking 
coil gives high pres 
sure ond chotter free +e: 
contoct under shock 
ond vibration 
Prices: $20 - $80 
Delivery 4 to 6 weeks 
Assembly Products, Inc., 
Chesterland 50, Ohio. Write for eaplanation of symbole 
(West Coast: Desert Hot Springs 50, Calif 
Booth 106-7, Automation Show, Nov. 26-30, Trade 
Show Bidg., N. Y. C 


“Now!...the NEW - 
ROBINSON 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
meth . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
— ule »mb 
12 an SS. $21.50 
DD and - 
QO" —fcsemblien 12'on” S2U.00 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


| Canadiar. Distributor ,Gensales, Ltd., Malton,Onr. 
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Now...American Airlines famous DC-7 Flagships are equipped with 
airborne radar. Located in the nose of the plane, it enables the crew to 
“see” the weather up to 150 miles ahead, and avoid any bad formations, 
such as thunder squalls. Radar means even smoother flying...a new 


measure of protection for American Airlines passengers. 


For another kind of protection, American Airlines uses Sinclair Aircraft 
Oil to safeguard the powerful turbo-compound engines of its giant DC-7’s. 
In fact, for over 22 years, American Airlines has relied exclusively on 
Sinclair for dependable engine lubrication. Today, 45% of the aircraft 
oils used by major scheduled airlines in the U.S. is supplied by Sinclair — 


positive proof of the quality and dependability of Sinclair Oils. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 





The original single track recording 
head left little room for choice or 
controversy. But as tracks multi- 
plied, and the heads were stacked, 
troubles developed. More tracks 
per inch required thinner heads 
and closer head spacing. But closer 
head spacing in analog recording 
increased the intertrack crosstalk. 
Wider intertrack shielding had to 
be used, thereby defeating the 
original need. 

Interleaved heads seemed to be 
the answer. The tracks per head 
were halved by alternating them 
on two heads, and mounting the 
heads side-by-side. Crosstalk be- 
came less important for there was 
no longer a tight limit on shielding 
width. 

Interleaved heads performed 
handsomely until applied to really 
precise data work. In aircraft and 
missile testing, for example, the 
wave shape on one track is often 
important only as it relates to wave 
shapes on other tracks. Unfor- 
tunately, time and phase coinci- 
dence among tracks is the one 
thing that interleaved tracks on 
two heads can not provide. By re- 
cording a given number of tracks 
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SINGLE STACK versus 
INTERLEAVED HEADS 


for magnetic tape DATA recording 


A lively controversy has raged for years 
over the question, “Are two heads better 
than one?” Davies, a supplier of both 
single-stack and interleaved heads finds 
use for both, and presents a method for 
choosing the best for your applications. 


with a single stack head on wider 
tape, far less phase error is ex- 
perienced than with interleaved 
tracks on narrow tape. Thus the 
pendulum has swung back toward 
single stack heads, with the pro- 
viso that individual heads in the 
stack be precisely aligned. Typical 
specifications require that all gaps 
lie between two straight lines 
0.0002” apart, assuring less than 
0.2 mil total scatter. 

On the basis of proved operat- 
ing characteristics, these guides 
have been found extremely useful 
in finding the right head for a given 
application: 

USE SINGLE STACK HEADS 
WHEN time and phase coinci- 
dence among tracks are at all im- 
portant, for in such work pre- 
cisely aligned single stack heads 
are absolutely essential. Evenwhen 
track-jamming is necessary, mod- 
ern intertrack shielding in a well 
designed system can reduce cross- 
talk to a minimum factor. 

USE INTERLEAVED HEADS 
WHEN it is essential that a very 
large number of tracks must be re- 
corded, and considerable time and 
phase displacement among them 


can be tolerated, or when compat- 
ibility with other equipment using 
interleaved heads is necessary. 

In digital recording there never 
has been any controversy. For one 
thing, crosstalk is not so much of 
a problem. For another, time and 
phase coincidence have always 
been of the utmost importance. If 
interleaved tracks in two separate 
heads are used, even the slightest 
tape stretch or shrinkage between 
recording and playback completely 
destroys coincidence of pulses 
across the tape. 

Whichever side of the fence 
you're on, you're sure to find con- 
siderable use for the detailed cov- 
erage of the entire head situation 
given in Bulletin 3301, “Multi- 
Track Record/Reproduce Heads.” 
Write Davies for your copy. 


LABORATORIES, INCORPORATED 
10721 HANNA STREET @ BELTSVILLE, MARYLAND 
WEBSTER 5-2700 
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THE MEN IN THE SHOPS INFLUENCED 


‘““Your impressive customer list — 
and the many good reports from 
pilots using your engines—are 
two reasons we picked Airwork as 
our overhaul agency. But the 
most important reason was the 
confident, capable look of the 
men we saw working in your 
shops; the same men that would 
work on our engines, too.” 


E. Reed Zimmerman 
Chief Pilot 
New Holland Machine Co. 


8 out of 15 “‘Million Miler” Safety 
Awards went to pilots flying 
Airwork Overhauled engines. 


Airwork 


CORPORATION 
Millville, New Jersey 


“4 years and 2150 flying hours 
with your engines confirmed 
our choice,” says Co-pilot 
Robert Cline. 


Branches in 
ARLINGTON «+ ATLANTA 


MIAMI + NEWARK 








SPECIFY CMPHENOL) RELIABLE 
Clleccvativre \N-TYPE CONNECTORS 


Because AMPHENOL’s miniature AN-type connectors 
are the first (and presently only) reliable substitute 
for standard-size ANs, they are being widely used in 
miniaturization projects. Averaging 2 to 4 the size 
and weight of MIL-C-5015B types, miniature AN- 
types by AMPHENOL have been installed in all kinds 
of airborne electronic equipment, in missiles, in com- 
puter projects and in miniature instrumentation de- 
vices. 
Insert Arrangement Current Rating Voiting Rating 


Contacts Size RMS at Sea Level 
- j 600 



































Connectors are available as plug and panel receptacles 
and in plug and cable receptacle potting construc- 
tions. Alternate insert positions are available for gang 
mounting. Expendable dust caps may be ordered for 
any connector in the series. Shells are aluminum with 
neutral color chromium finish; dielectric is diallyl 
phthalate; contacts are gold-over-silver plated 

Send for Catalog Sheet 


chicago 50, illinois 
toronto 9, ontario 
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Ramp Radio 


This shoulder strap type walkie-talkie radio, 


used by a United Air Lines’ ramp supervisor, 
helps to expedite aircraft ramp movements 
at UAL’s stop at Honolulu. Supervisor can 
use the Motorola set to talk with the opera- 
tions office, hangars, and crew members taxi- 


ing the aircraft. 





How a better precision-fit Guide Pin Bushing* 
is made in less time with 


SHELBY SEAMLESS MECHANICAL TUBING 


Here is another manufacturer that is 
turning out a better product in less 
time by using Shelby Seamless Steel 
Tubing. 

The product, a wring-fit bushing, 
makes possible a truly precision die 
set, which permits closer working tol- 
erances and extends the life of the 
dies to a degree never before thought 
possible. The bushing itself is harder, 
stronger, more uniform, longer last- 


Ae 


4 ing and better fitting. 

, When Shelby Seamless Tubing is 
used, no boring is necessary—the 
hole is already there. It offers more, 
however, than just a pre-bored hole 
It combines to an exceptional degree 
the qualities of strength, uniformity, 
and dimensional accuracy. These ad- 
vantages, coupled with the workabil- 
ity and excellent machining proper- 
ties of Shelby Seamless, make it the 
ideal material for critical mechanical 
applications like this. 


Available in a wide range of di- 
ameters, wall thicknesses, various 
shapes and steel analyses, Shelby 
Seamless Mechanical Tubing is pro- 
duced to exacting standards.by the 
world’s largest manufacturer of tu- 

bular steel products. Get in touch 
with our engineers if you would like 
. help in applying Shelby Seamless to 


your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Us) SHELBY SEAMLESS MECHANICAL TUBING 


uN te ea ey > « © oe 








Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yy Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. ¥ Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 


journal roller bearings for every field of transportation and industry. IDEALLY SUITED TO INGH-SPEED OPERATION 


Built to hold their precision indefinitely, these airer 

bearings are recommended wherever superior qua 
BOWER ROLLER BEARING DIVISION and high-speed operation are required. For sor 

applications, a special alloy steel—developed joint 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @e DETROIT 14, MICHIGAN Bower and several aircraft ised 


ifl companies 


2 
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Discovery May Triple UHF-VHF Range 


By Philip J. Klass 


Utica, N. Y.—The discovery of new 
tropospheric scatter has 
opened the possibility of extending the 
reliable range of UHF-VHF voice com- 
aircraft 
hundred miles 
Ihe 


technological 


phenomena 


munications between ind 
station 


bevond present line of sight limits 


eround several 
CLSCOVCT\ verges on i 
breakthrough in air-ground communica- 
[ ns 
lirst 
itter propa 
Thomas | 


Is losure of the 
gation data 


Re ICTS 


unbridge 


public d new 
was made by 
chicf of the Ai 
Force C Research Center's 
Communications Laboratory in a paper 
lclivered here during the 1 Acro 
iutical C itions Svmposium 
Phe paper iuithored by I \ 
Ames and J. Martin, both of 
AFCRC 
Although — tr pospheric 
possible to 
VOIC( 


cent 


scatter has 
extend the 
communications bevond 
point-to-point 


two ground sta 


made it 
f UHI 
+} 


he radio 


range 


horizon in 
ipplication between 

its use for air-ground communi 
itions previously appeared to be 
uit of the question. It wa 
scattcr 
ind 


tions). 


ym pletely 
not known whether 
existed at altitude, 
itennas and high power transmitter 
blast through the linc 


ficlds even 
besides, large 
were needed to 
of-sight barrict 

However, AFCRC’s 
established — the 
cattcr, or 
bove the ground 
Even 


tests have now 


firmlh existence of 
“oxtra-diffraction” fields far 
Rogers reported 
AFCRC dis 
overed scatter field strength 
ctuall with altitude. This 
cases the overall system power required 
nd unlocks the door to 
catter 

Rogers reported that a specially out 
fitted B-29 flving at 29,000 ft 


stently received signals from a 500 kw 


more significant 


that 


MICTCASCS 


lir-ground 
communications 


con 


experimental radar at dis 
tances up to nearly 400 mi 
bevond line-of-sight at that alti 
tude. In other voice tests, a special fre 
quency modulation speech transmission 
station 
400 


peak power 
600 mu.. 


range 


from a commercial television 
was received at distances bevond 
mi. at ltitudes up to 30,000 ft 
However, Rogers cautioned “that no 
simple modification of present air- 


ground equipment can reasonably be 
xpected to provide consistent coverage 
to these The 
vstera improvement (over present line 
of sight equipment)—some 60 to 50 db 


must be achieved, as was required for 


distances same order of 
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USAF tests, using C-54, B-29 equipped with experimental Yagi antenna, have revealed .. . 
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RUNNING 20 MILE MEDIANS. ALL 

30000 FEET DATA, 220 MCPS. 

FEBRUARY AND MARCH,I9S6 
AFCRC 





ME ASURED (MEDIUM) 
VALVES AT 30,000Ft 


EXTRA-OIF FRACTION 


“(MEDIAN CALCULATION) 
AT 30,000 FEET 








OISTANCE-STATUTE MILES 
“SCATTER” signals not only exist at altitude but are stronger than those at sea level 


the successful exploitation of scatter 
propagation for ground point-to-point r 

AFCRC 
catter propagation tests at frequencics 
of around 220 m« is USAF- 
Navy air-ground communications oper- 
ate in this UHF band (225 to 400 mc.) 
However, Rogers told Aviartion WEEK 
that the same techniques are applicabk 


conducted its airborne 


inasmuch 


to the civilairline VHI 
tions band. In fact, it should be slightly 
obtain itter 
munications lower _ fre- 
effective 


communica 


casicr to reliable § s com 
because at 
quencies the antenna is more 
in absorbing radio waves 
Every increase in aircraft speed has 
the effect of effective 


Vill NMmunications 


shrinking th« 


UHI 


range of 
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Landing lights of the Sikorsky S-55 
helicopter are located in the engine 
compartment door, so they must have 
cables that stay flexible and retain 
electrical insulating properties despite 
repeated exposure to temperature 
extremes and weathering 
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CHAS TIE ss ca ni heat, weathering 


Even after repeated exposure to temperatures as low as 

130 F or as high as 500F Silastic’, Dow Corning’s 
silicone rubber, retains its flexibility, dielectric strength 
and resistance to ozone, weathering, moisture, certain 
hot oils and corrosive atmospheres. That's why Silastic, 


Get latest data on Silastic “eager 
employed as a covering for all types of electric wire 


and cable, assures the ultimate in reliable service. Ask 
any leading rubber fabricator. 


Typical Properties of Silastic for Wire and Cables 
—130 500 
¢ Tensile strength, psi 600 900 
* Elongation, % 150 300 
* Insulation Resistance, megohms/1000 ft. 1000 3000 
* Dielectric strength 300 500 


* Dielectric Constant, 10? cycles per 
second, nominal 3.2 


Mail coupon today 


Dow Corning Corporation, Dept. 091140 
Midland, Michigan 


<t 


Please send me latest data on Silastic © Temperature range, °F 
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If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones GRC MitiCT 
Siniiawy COW CORNING CORPORATION © MIDLAND, MICHIGAN 
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CALCULATED MEDIAN HEIGHT -GAIN 
AT 400 MILES COMPARED TO 
MEASURED VALUES. 
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HEIGHT- THOUSANDS OF FEET 


INCREASED scatter signal strength as function of altitude at distance of 400 mi., showing 


range of measured values (vertical “l’’) and calculated median value. 
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RANGE —STATUTE MILES 


RELIABILITY of ground-air scatter communications with aircraft at 10,000 and 30,000 ft. 


which can be expected at various distances as a function of overall system gain. 


rms of fiving time—despite the 
that aircraft are operating at in- 
casing altitude where line-of-sight 
iS greatcl 
xampl 1 DC-3 flving at 12,000 
can contact VUHk ground station 
it is one hour out, whereas a jet- 
ving at 40,000 ft. cannot reach 
station until it is about 30 minutes 
lor some of the new jet fighters 
interval is slashed to 15 minutes o1 
I hic onl obvious ilternative is to 
hift more air-ground communications 
trom VHF-UHF to the already crowded 
Hk band which is not limited to line 
However, HI is. tar 


interference, 


of-sight ranges 
more susceptible to noise, 
and occasional black-outs from atmos- 
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pheric and Auroral disturbances. HI 
communications is particularly vulnet 
ble to Auroral black-outs im the far 
north and over the North Atlanti 

The application of tropospheric 
catter techniques may get air-ground 
communications off the horns of this 
dilemma. VHF-UHF is not vulnerable 
\uroral disturbance Ii nge can 
400-50 mi teow 


tations, 


be extended to 
trategically located 
linked by point-to-point itter com 
munications, might be able to provide 
substitute for present Hl 


ground 


rchiabl 
SCTViIc¢ 

Although Rogers declines to specu 
late about the pplication of ground-ait 
scatter techniques to 


is VOR, this 


tropospheric 


navigation aids, such 








SPAGHETTI 
TUBING 


MADE FROM 











For SLIP-ON INSULATION 
BUNDLE SHEATHING 
BUSHING INSULATION 

BARRIER INSULATORS, PIGTAILS 


And Similar Applications Where 
Only PF TEFLON* Can Do The Job 


ADVANTAGES ... 


@ good dielectric strength (500 
to 1000 volts/ mil) 

@ lowest dielectric constant (2.0) 
ond dissipation factor (0.0002) 
of any solid dielectric 

@ no change of electrical proper- 
ties with temperature (-25°C to 
+250°C) or frequency (60 
cycles to 100 me). 

@ zero moisture absorption 

@ unaffected by any commercial 
chemical 

PF spaghetti tubing is stress relieved 
for minimum shrinkage and care- 
fully inspected and controlled di- 
mensionally. A full range of sizes 
ond colors are available to meet 
your specific needs. Write, wire or 
call for further information, com- 
petent engineering assistance and 
information on special sizes and 
walls. PF flexible tubing, heavy- 
walled tubing and rod stock made 
from Tefion® is also available. 


PENNSYLVANIA 
FLUOROCARBON CO., INC. 


1115 N. 38th Street, Philadelphic 4, Pa. 
EVergreen 6-7680 


**Tefion”—Du Pont trade name for Tetréfiuoroethylene resin 





would appear to be another valuable 
application for service in the far north 
and over the North Atlantic 


UHF Propagation 


Free space attenuation of VHF-UHI 
radio energy in the line-of-sight region 
is relatively moderate. At a frequency 
of 300 mce., this free space attenuation 
between two omnidirectional (gain-less 
antennas is about 106 db. at 10 mi., in 
creasing by approximately 6 db. for each 
doubling of distance. For example, at 
tenuation is 112 db. at 20 mi., 126 db. 
at 100 mi. 

But as the distance approaches the 
“radio horizon” (where the curvature 


of the carth comes between the trans 
mitter and the attenuation 
begins to increase more sharply. For 
example, at 1 signal suffers 
24 db. more attenuation near the radio 
horizon than would be expected from 
the free-space attenuation figures, Rog 


receiver), 


300 me 


crs said 

Bevond the radi in what 
is called the “diffraction region,”’ signal 
strength falls off sharplygat a rate of 
nearly 1 db. per mile. This means that 
system performance must be increased 
factor of 10 for every 10-mi. in 
in range 


hor 1ZONn, 


by a 


cTCcasc 


Until several years ago it was believed 
that this sharp signal attenuation con- 
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NDITIONING OF 


HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 


| General Electric Company 
| Section V 220-10, Schenectady 5, N. Y. 


Please send me new bulletin GEA-6285, 
G-E Specialty Heating Equipment. 


C) for immediate project 
(2 for reference only 


Position 


Company 


GENERAL @@ ELECTRIC 


Accelerometer 
Super-sensitive accelerometer, developed by 
Northrop Aircraft for inertial guidance, em- 
ploys construction similar to balance mecha- 
nism of human inner ear. Device consists of 
two glass tubes, each with tungsten electrode, 
joined together by two smaller tubes and 
filled with electrolytic. Acceleration causes 
displacement of electrolytic, changing ac- 
celerometer output signal. 


tinued indefinitely. ‘Then scientists dis- 
covered that if they could blast through 
the initial diffraction region, the radio 
signal would no longer be attenuated at 
so steep a rate. Although the attenua 
tion in this “‘extra-diffraction region’”’ 
is greater than that of free space, it is 
considerably more moderate than that 
in the diffraction region. This discovery 
opened the way to tropospheric scatter 
communications for point-to-point usc 
but required high power transmitters, 
large (high gain) antennas, and ex- 
tremely sensitive radio receivers. 


Height Gain 


For the past three years AFCRC has 
been running tests, using:a C-54 and 
B-29, to make airborne measurements 
of tropospheric field strength. (Rogers 
calls them the first airborne measur 
ment of tropospheric field 
strengths to be made beyond 200 mi 
at frequencies above 50 mc.) From 
these tests AFCRC has discovered two 
significant things that open the way 
to ground-air scatter communications 
e Scatter propagation is not solely a 
surface phenomenon. Scatter fields have 
been observed to be of the same funda- 
mental character throughout the range 
of altitudes measured to date—500 to 
30,000 ft. and out to at least 600 mi 
e Scatter signal level with 
altitude. For example, at 30,000 ft. 
scatter signal strength will average 
about 25 db. above the scatter signal 
level on the ground. (However, the 
rate of signal strength with distance 
from the transmitter increases with al- 
titude.) 

Rogers 


scatter 


INnCcTCASCS 


ilso reported the following 
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the Royal Navy and 
the Royal Air Force 


the GAZELLE 1,260-2,000 s.h.p. 
Gas Turbine Engine 


This rugged new free-turbine engine of notable per- 
formance for gas turbine-powered helicopters will 
power the twin rotor Bristol 192, adopted by the 
Royal Air Force and the Westland S.58 ‘‘Wessex”’ 
helicopter, adopted by the Royal Navy. 

The engine embodies the safe, simple Napier automatic 
control system. 

For ease of installation it can be mounted in any position 
between the vertical and horizontal. 

Helicopters demand tough, reliable engines—the 
GAZELLE is designed for strenuous duty, long life 
between overhauls, while its outstanding simplicity 
means easy maintenance and economical operation. 


Designers and manufacturers of Rocket Engines and Ramjets 


POWER FOR TOMORROW’S AIRCRAFT 


Representatives: 
J. C. K. SHIPP, Suite 909, Dupont Circle Building, 
and A. GUALTIERI, 1346 Connecticut Avenue, N.W., Washington 6 D.C, 
Tel: Dupont 7-2123 & 7-2226 
P. J. WAITE, Marconi Aviation Dept., 
970, McEachran Avenue, Montreal 8, Quebec. 
‘ Tel: Victoria 3627 
D. NAPIER AND SON LIMITED - LONDON, W.3, ENGLAND 
Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 





Nowhere else in America can you 
find equivalent conversion 
facilities or experience 


We can convert your airplane’s inte- 
rior to make it an airborne office, a 
combination office and lounge, a luxu- 
rious passenger carrier, a combination 
passenger and cargo carrier or to any 
other specification you desire. 

We can improve its performance 
with larger engines, auxiliary wing 


THE 


Conversion and Modification * Custom Interiors * Electrical and Instrument * Radio and Electronics * Engineering Service 


tanks, instruments, the finest in radar 
and radio equipment and new com- 
plete systems in all categories. 
Engineering, sheet metal, structural 
analysis, design, cabinet making, trim 
work, testing and other work are 
accomplished in our own facility. This 


covers more than 100,000 feet of floor 


CORPORATION 


space all contained under one roof. 
Our customers are our best recom- 
mendation. They include the finest 
aircraft, industrial and commercial 
companies in the United States. 
We invite you to inspect our facil- 
ities. Write or telephone for complete 


information about our services. 


GiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-6161 


* Turn-Around Service 





haracteristics observed during AFC 
KC's tests on ground-air scatter prop 
igation 
@ Signal level varies somewhat with the 
scason, being higher in summer than 
mm winter. 
¢ Short-time fading intensity of 10-20 
ab. is experienced at a rate of a frac- 
tion of a cycle per second. Fading ap 
pears to follow a Ravleigh distribution 
law and to be independent of distance 
\ssuming that the short-time fading 
follows a Ravleigh distribution, this 
means that 10% of the time within any 
me hour, the signal will be at least 5 
'b. above the hourly median An 
other 10% of the time it will be at 
least S db. below the hourly median 
ind 11 db. below the hourly median 
for another 5 of the time 


Potential Performance 

Present UH ground-air communi 
ition svstems have a sensitivitv, o1 
vnamic range, of approximately 145 
db., according to Rogers This should 
ive a theoretical line-of-sight range of 
bout 250 mi. for an airplane fiving at 
0.000 ft 

Hlowever, in practice the cftective 
nge that can be achieved 90% of 
the time is probably no more than 
70% of the line-of-sight distance, or 
7> mi., Rogers said. ‘This is because 
of deep nulls created by ground re 
flections or because of atmospheric re 
fractive index anomalies 

If UHF communication system per- 
formance can be boosted by 65 db, it 
in break through the diffraction re 
gion to achieve a range of 375 mi 
0% of the time for aircraft at 30,000 
ft.. AFCRC’s figures indicatc And if 


stem performance could.be boosted 


Stepping Switch 


Printed-circuit stepping switch developed by 
Northrop Aircraft reduces equipment wir- 
ing cost and permits speedy replacement 
of malfunctioning unit. Device is a 12-deck, 
26-position switch. Northrop has licensed 
Electrodynamic Division of United Geo- 
physical Corp., Pasadena, Calif., to manu- 


facture the new device. 
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SIZE 8 (R1000 Series) 


-750 x 1.240 inches, weighs 1.75 oz. 
Available as transmitters, control 
transformers, resolver and differentials. 
Max. error from EZ 10 minutes. 


SIZE 11 STANDARD (R900 Series) 


1.062 x 1.766 inches, weighs 4 oz. 
Available as transmitters, control 
transformers, repeaters, resolvers 

and differentials for 26V and 115V 

applications. Max. error 
from EZ 10 minutes. 


SYNCHROS 


SIZE 11 SPECIAL (R500 Series) 


Same basic dimensions and applications 
as standard Size 11 Synchros. 
Conforming to Bu. Ord. 
configurations with max. error 

from EZ of 7 minutes. 


PRECISION RESOLVER (R587) 


Size 15. With compensating network 


and booster amplifier, provides 1:1 
transformation ratio, 0° phase shift, 
5 minute max. error from EZ. 
Tangent generator explanation. 


\ 


Ome 


YWeaese sea 


*@ Bree wraer 
» er 
USE OnH NAS 


“PANCAKE” SYNCHROS 


2.478 x 1.078 inches, weighs 11 oz. 
Available as transmitters, control 
transformers, resolvers, differentials 
and linear induction potentiometers, 


Max. error from EZ 2% 


minutes. 


Suitable for gimbal mounting. 


All these Kearfott Synchros are 
constructed of corrosion resistant 
materials, thus enabling them to be 


operated under adverse 
environmental conditions. 


A SUBSIDIARY OF 


I mitted 
ALL PHOTOS 3/4 SIZE 


KEARFOTT COMPONENTS INCLUDE: 

Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational Systems, and 
other high accuracy mechanical, electrical and 
electronic components 

Send for bulletin giving cata of Counters and other 
components of interest to you 


KEARFOTT COMPANY, INC.., Little Falls, N. J, 
Sales and Engineering Offices 

1378 Main Avenue, Clifton, N. J 

Midwest Office 

188 W. Randolph Street, Chicago, Ill. 
South Central Ofhce 

6115 Denton Drive, Dallas, Texas 

West Coast Ofhce 

253 N. Vinedo Avenue, Pasadena, Calif’ 





Grote of rockets swooshing heavenward 
become more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 
disappointing trajectory. 

What we do wish to say is that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
*"150’s’’ are helping rockets to get and stay 
where they belong. 

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com- 
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air- 
craft manufacturers, computing facilities... 
are putting single to 8-channel Sanborn systems 
to work. (Most are housed in vertical mobile 
cabinets, while those in the “‘field’’ are often 
divided into portable packages for each instru- 
ment.) All of them give their users inkless, 
permanent recordings in true rectangular co- 
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design. 
A dozen different plug-in preamps further 
extend their value, by making change- 
over to new recording inputs a quick 


and easy procedure. 


COMPANY 


CAMBRIDGE 39, MASSACHUSETTS 


Which way rockets are going may 

not be a primary concern of yours. 

But if recording problems are, 

you're apt to find some interesting 

and useful answers in Sanborn's 

2-, 4-, 6-, 8-~CHANNEL 16 page “150 System” catalog. 

8-, 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy. 
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another 10 db. (75 db. total), the rang 
will increase to about 430 mi.. or out 
to 520 mi. with still another 10 db 
boost (S5 db. total) 

At lower altitudes, the scatter com 
munication range is slightly less, as 


shown by AFCRC’s curves. (See p. 89.) 
How To Get It 


If UHF ground-air communications 
ystems are to operate in the trans 
horizon scatter mode, thev must be 
designed to achieve a 60-S0 db. im 
provement in performance. Although 
Rogers emphasized that he is a research 
Ihysicist and not a communications 
nginecr, he said the following could 
produce the required system gain 
¢ Increased transmitter power. The ai 
ome transmitter power could be in 
reased from thx present 5-S watts to 
900 watts, to pick up about 20 db. 


Such power does not Ippear unreason 


ble, Rogers said, pointing to new air- 
xne HF transmitters which will be 
ited at approximately 1,000 watts 
(he ground transmitter could put out 


lO kw., or more if required 
¢ Directional antennas: Instead of the 
resent omnidirectional communica- 
tions antennas, Rogers suggests use of 
irectional ground arrays providing 30 
gain, and airborne antennas pro- 
ding 6 to 12 db. gain. For slowcr, 
iltitude aircraft this might take the 
rm of a five-clement folded dipol 
Yagi arrav mounted im the nose and 
tail These would have a 50-degrec 
vide receptivity angle at the half- 
power points. Another possibility is a 
flush-mounted guided surface wave tvpe 
ntenna 
* Increased receiver sensitivity. By us- 
ng a low-noise fixed-tuned RI’ pre- 
mplifier with a 6 ke. predetection 
bandwidth and tight frequency control 
one part in 10° or better in both trans- 
nitter and receiver), Rogers believes a 
eround-based receiver can be designed 
vith a sensitivity of 0.15 microvolts 
ompared to the present 3 microvolt 
receiver sensitivities. The airborne re- 
iver need not come up to these 
tandards because of the higher ground 
transmitter power and antenna gain. 
I'wo or three ground antennas might 
»” used in a horizontally spaced com- 
bination tvpe diversity system in order 
overcome short-term fading in air- 
to-ground transmissions, Rogers said. 
Ihe use of space-diversity reception 
f ground-to-air transmissions would be 
helpful in overcoming short-term fad- 
ing, but Rogers admits that it would 
raise airborne antenna design and _ in- 
tallation problems Another possibil- 
itv is to use frequency diversity in 
which ground transmitter power was 
equally divided and radiated on two 
frequencies spaced about 10 to 20 me. 
part, Rogers said. 
The use of speech clipping, compres- 


} 
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offers advanced techniques 


MILITARY 
INDUSTRIAL 


_ 


™ 


MILITARY 
SYSTEMS & EQUIPMENTS 
* 


FirE CONTROL 
MISSILE GUIDANCE & CONTROL 
INFRARED SEARCH & TRACKING 
AIRBORNE RADAR BEACONS 
MILITARY TELEVISION 
AIRBORNE NAVIGATION & DISPLAY 
ANALOG & DIGITAL COMPUTING TECHNIQUES 


SPECIAL FILTER TECHNIQUES 


INDUSTRIAL 
PROCESS CONTROL & AUTOMATION 
* 


REMOTE CONTROL AND DATA PROCESSING 


EQUIPMENT FOR OFFSHORE OIL WELLS 
o 


SpeciaAL HIGH SPEED WEIGHING SCALE FOR THE 
CONTROL OF AUTOMATIC FILLING OF CONTAINERS 
7 
ENCODERS AND DecopEeRS FOR DATA PROCESSING 
y 


SPECIAL DISPLAY AND PRESENTATION 


OF INFORMATION 
i 


INDUSTRIAL DATA PROCESSING EQUIPMENT 


























Investigate how AVION DIVISION 


these techniques _QCf invusrries 
can be applied to cane 


your business. 11 Park Place Paramus, N. J 











Aireraft Controle 





chosen to actuate many accessories on new Lockheed 1049G 


Across the oceans of the world and over the domestic 
routes of America, more and more new Lockheed 1049G 
Super Constellations are going into service. On these 
advanced, long-range airliners, 14 Barber-Colman 
electro-mechanical actuators power various valves, scoops, 


and other accessory equipment 


Other Barber-Colman products on the Lockheed 1049G include 
passenger cabin and flight deck temperature controls, gasoline 
heater cycling controls, auxiliary ventilating controls, and elec- 
tric windshield temperature controls. 


The complete line of Barber-Colman aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive 
Elements. Consult the Barber-Colman engineering sales office 
nearest you: Los Angeles; Seattle; Baltimore; New York; 
Montreal; Melbourne. 


6Barber-Colman Company 
DEPT. K, 1422 ROCK ST., ROCKFORD, ILLINOIS 


AIRCRAFT CONTROLS « AUTOMATIC CONTROLS « INDUSTRIAL INSTRUMENTS e« SMALL MOTORS « AIR DISTRIBUTION PRODUCTS 
OVERDOORS AND OPERATORS « MOLDED PRODUCTS « METAL CUTTING TOOLS e MACHINE TOOLS e TEXTILE MACHINERY 
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sion, or similar techniques to increase 
cttective signal to noise ratio might 
provide another 5-8 db. of system gain, 
according to Rogers 

Present UHF line-of-sight communi 
cations reliability is often adversely af 
fected by surface reflected signals that 
combine with direct signals to form 

deep null in the radiation pattern 
Reflection from elevated refractive in 
dex layers may also result in regions of 
low field strength, called “radio holes,” 
within line-of-sight distances 

Che actual reduction of field strength 
is usually no more than 20 db., or 30 
db. at the most, Rogers said, but this 
is sufficient to black out conventional 
UHI line-of-sight communications. 
However, the increased system per- 
formance required for tropospheric 
scatter communications would elimi 
nate such interruptions and _ provide 


“solid coverage for hundreds of miles,” : . 
Rogers believes illustrated are typical 


Another operational advantage of go standard types. Other 
ing to scatter air-ground communica- models, including 
tions is the fact that the effective range higher power types, 
will not drop off abruptly, as it now are available for 
does at the radio horizon, but will de systems engineering. 
crease gradually The complete MA 

If the new scatter techniques are ‘ : 
ipplied to narrow-band (100 cvcle) tele line offers the designer 
type communications, they should per a choice of compact, low 
mit reliable communications to bevond cost types, amplifiers 
400 mi. for aircraft at 10,000 ft.. with featuring fast response 
greater distances for higher altitudes, at high gain and 
Rogers reported all-magnetic models 


Rogers emphasizes that more tests - 5: . 
! i providing highest In addition to standard 


must be conducted before AFCRC will f wl ; 
be able to quantitatively establish all POrCONEENES. types, custom designs 


the scatter propagation characteristics can be produced for 
needed for ground-air communications special applications, 
ter mcrae tests to me “oe scatter or complete servo 
fields above 30,000 ft. and beyond 600 and automatic control 
mi., to determine short-time fading 
systems can be 
tances ind lirspeeds, ind to measure engineered to your 
long-term fading throughout the vear. requirements. 
However, Rogers concludes that “in 
the light of our present quantitative 
knowledge of tropospheric scatter field 
treneth behavior at high altitudes far 
bevond the radio horizon in the tem- LIGHTWEIGHT 15volts  %, 3,5, 10 
perate zone, it appears possible and SUB-MINIATURE 400 cps. watts 
feasible to extend reliable UHF air- MAGNETIC AMPLIFIER 
ground voice communications out to MAGNETIC PRE-AMP + 


The servo amplifiers 


characteristics for various altitudes, dis- 








POWER SENS!- RESPONSE 
SUPPLY OUTPUT TiviTy TIME—SEC. 





02 volts 003 





115 volts 3, 5, 6, 10, 1 volt 03 
distances of at least 400 statute miles SATURABLE TRANSFORMERS 400 cps. 18 watts AC ? 





“Such an extension, however, will = G 
require the intelligent and forceful ap- ony hh 115yvolts 5.10.15, Otvolt 008 te 


HIGH GAIN MAGNETIC 
plication of the most up-to-date equip- AMPLIFIER 400cps.  20watts AC 


ment and operational techniques in 
much the same manner in which the 


“TRANSLMAG*: TRANSISTOR 115 volts 2,5, 10, 08 volt 
maw fectel un tee a + HIGH GAIN MAGNETIC 4000r 15,20 == AC inte on 
orced the break-through in AMPLIFIER 60 cps. watts 10,000 ohms 
ground wideband point-to-point tropo- 
spheric scatter communications.” 
Communication engineers who 


would like more details on AFCRC’s Magnetic Amplifiers einc 


tropospheric scatter tests should con- : 
tact Mr. T. F. Rogers, Communica- 632 TINTON AVE., NEW YORK 55, N. Y.—CYpress 2-6610 


tions Laboratory Air Force, Cambridge West Coast Division 
Research Center, Hanscomb Field, Bed- 136 WASHINGTON ST., EL SEGUNDO, CALIF. — EAstgote 2-2056 
. 4 ? . ? 


ford, Mass. 





Call or write for new illustrated bulletins. 
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Klyi ing 
Tomorrow’s Jets 


RIGHT OFF THE 
DRAWING BOARD 


with Electronic Flight 


SIMULATORS 


built by Curtiss-Wright 


Crews for tomorrow’s jetliners will have thousands of 
hours of jet experience before the first Boeing 707 or 
Douglas DC-8 enters service. They will “fly” the jets 
right off the drawing board, in electronic Flight Simu- 
lators built by Curtiss-Wright. 

The Simulator behaves exactly like the prototype air- 
craft — even uses an identical crew compartment. All 
controls and instruments function as they do in actual 
flight. Crews rehearse world air routes under varied 
weather and navigational conditions. A “trouble con- 
sole” conditions the pilot’s reflexes against all possible 
emergencies. Simulators built by Curtiss-Wright have re- 
sulted in savings of millions of dollars, thousands of 
manhours yearly for the world’s leading airlines. 

Curtiss-Wright has developed and produced more 
types of Simulators than all other manufacturers com- 
bined — with types now in production or service for air- 
craft powered by piston engines . . . piston engines plus 
jet engines . . . multi-jet engines . . . and turboprop en- 
gines. This proven experience is reflected in perform- 
ance, dependability and fidelity of Simulators built by 
Curtiss-Wright — and by documented cost reductions 
and increased crew efficiencies in all types of military 
and commercial aircraft flight training programs. 


ELECTRONICS DIVISION 


CURTISS: Te 


CORPORATION + CARLSTADT, N. 


CURTISS WRIGHT DEHMEL training equipment licensed under basic 
7 patents of R. C. DEHMEL AND CURTISS- 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal—British Licensee: 


Redifon Ltd., London—French Licensee: Société d’Electronique et d’Automatisme, Paris 
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Radar Test Stand 
Uses Lathe Carriage 
\ novel radai 


1 low-cost lathe carriage to 
yet precise, positioning ot 


intenna test stand 
which uses 


pcrmit casy, 


the antenna feed has been developed by 
Convair-San Dicgo 

lhe device speeds up to “cut-and-try” 
process of finding the optimum antenna 
feed position to give the required radar 


beam shape 

Convair mounts a standard replace 
ment lathe carriage, costing less than 
$100, on a stand to which the antenna 
reflector is secured. A special clamp 
secures the radar waveguide and feed to 
the lathe carriage. (See photos) The 
normal lathe carriage positioning cranks 
permit the feed to be moved up-down 
ind in-out very precisely 

Che lathe micrometer dials permit 
feed position to be read off to an accu 
racv of 0.001 inch, according to Harold 
Dickstein, senior clectronics engineer 
it Convair 

The entire lathe carriage can be 
moved on lead-screws to permit side- 
wavs motion of the feed. A scale on 
the frame permits sideways motion to 
be measured to an accuracy of 0.005 in 
The stand is designed also to permit 
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KODAK COLOR 
PRINTER 


USES 


LOGARITHMIC 
POT ro 


PRECISE 


EXPOSURE 
TIMING 








An important requirement in the design of the 
precision Kodak Color Printer, Model 1599C,is its 
highly accurate electronic exposure timing de- 
vice. Rigid specifications set by Eastman Kodak 

engineers for a precision 6:1 ratio logarithmic 
potentiometer were met by TIC —specialists in 
the design of non-linear function potentiometers. 


TIC manufactures standard 50 db and 20 db 
logarithmic potentiometers of high resolution and 
high conformity. The unique double-contoured 
resistance-element card makes possible the high 
accuracy of all TIC non-linear potentiometers. This 
card design ( contoured symmetrically on both 
edges) also permits greater flexibility in the de 
sign of non-linear functions— flexibility required 
for special designs like the pot used in the Kodak 
Color Printer. 


Low temperature coefficient of resistance high resolution 
environmental protection and precision mechanical constr 
high conformity and reliability of TIC non-linear potentiomete 
field, TIC design experience can help you in selecting a r 
or special, for your application 


Complete specifications on TIC non-linear potentiometers available upon request. 


TECHNOLOGY INSTRUMENT CORP. 


569 Main Street, Acton, Mass., COlonial 3-771! 
West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5-8620 








Today’s most arresting new weapons for 
the nation’s “Perimeter of Defense” are 
the ramjet-powered interceptor missiles. 
Capable of speeds in the ramsonic realm— 
far faster than today’s supersonic jets— 
these missiles are guided in flight. Spotted 
at strategic points in our continental de- 
fense system, interceptor missiles will 
guard the skies wherever invaders might 


venture 


Lockheed Missile Systems Division de- 
signed and built the X-7 to expedite inter- 
ceptor missile development. Engineered 
as a ramjet test vehicle, the X-7 tests the 
mettle of powerful new engines. 


Very sophisticated telemetering instru- 


rT LOCKHEED 


LOCKHEED X=7 RAMJET 
BLASTS U.S. MISSILES AHEAD 


mentation, developed by Lockheed scien- 
tists, is crammed into every available space 
in the X-7 “flying laboratory:’ In strato- 
spheric flight, the X-7 transmits as many 
as 100 measurements—speed, altitude, 
aerodynamic behavior—almost simultane- 
ously down to earth monitoring stations. 
Here, Missile Systems Division engineers 
analyze results of hundreds of flights to in- 
sure the performance of present-day 
engines—and to amass data vital to the de- 
velopment of radically new ramjet engines. 
After flight the X-7 is lowered gently to 
earth by parachute—saving millions of tax 
dollars, countless manufacturing hours. 


At Lockheed Missile Systems Division 


more than 5,000 engineers, scientists and 
technicians are working on high-priority 
missile programs. Facilities at Van Nuys, 
California, are in full operation. New mis- 
sile research laboratories are at Palo Alto, 
California, and additional engineering and 
manufacturing facilities are being built at 
Sunnyvale, a few miles away. 


Lockheed’s continuing contributions to 
future missile developments have created 
many new engineering and scientific career 
openings. If you value the opportunity to 
rise in your profession, to live and work in 
pleasant and healthful surroundings, write: 
Research & Engineering Staff, Lockheed 
Missile Systems Division, Sunnyvale, Calif. 


MISSILE SYSTEMS DIVISION «+ Van Nuys, Palo Alto, Sunnyvale, Calif, 





nensions mak« t 
determine the 
position of the teed 
itenna reflector cent 
ion along other than 
licular axes is required, the lathe 
triage arms can easily be adjusted to 


desired angle, Dickstein 


New Instrument 
Receives Omnirange 

\ single new 34-in. panel instrument 
makes it possible to obtain omnirang¢ 
navigation services from a VHF com 
munications receiver, providing it COV 
ers the VOR frequency band, without 
the need for a separate converter-control 
box 

Lear has transistorized the omnirange 
converter and built it into a panel 
instrument which also displays familiar 


omni-bearing information and contains 


in omni-bearing selector. Reciprocal of 
omni-bearing is also displayed as well 
is a “to’-““from”” indicator 

The complete package weighs only 
24 pounds, consumes less than 0.03 
amps of d.c. power. Installation is ex- 
tremely simple, Lear says, requiring 
only three connections: one to the VHF 
receiver, one to battery and one to 
ground. Unit is now available from 
Lear distributors, company says. 


75 FILTER CENTER 


> 500C Transistors?—New type of semi- 
conductor material which holds promise 
of operating at temperatures above 500 
degrees Centigrade is under investiga- 
tion by Servomechanisms, Inc., in its 
new West Coast research laboratory. 





> Volscan Status Report—USAF will 
return its first production prototype 
Volscan return-to-base computer to 
Crosley for minor modifications sug 
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EXTRUSIONS FOR TOMORROW 


BRIDGEPORT ALUMINUM TODAY 


...Stronger...larger...more intricate shapes for 
greater speeds ... higher altitudes ... longer range. 


Even though we’re meeting today’s requirements for stronger, more complex 
aircraft extrusions and forgings, Bridgeport is looking ahead to anticipate 
your aluminum needs of tomorrow. 

Modern fabricating and testing facilities are combined with advanced 
research and design work to produce shapes and components that will stand 
up under the stresses of higher, faster, longer flight. 

This is why you'll find Bridgeport extrusions and forgings used in the 
Lockheed F-104A Starfighter—fastest, most advanced fighter ever built— 
as well as many other outstanding types of military and commercial aircraft. 

Take advantage of the helpful cooperation of Bridgeport’s light metals 
experts in solving your own aluminum forgings and extrusion problems. 
Their technical knowledge and experience are keyed to your special needs. 

Call your nearest Bridgeport Sales Office for their help. 


For the vey newest im 


an 
BRIDGEPORT, ALUMINUM Beer 


EXTRUSIONS, DIE AND HAND FORGINGS 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 
Aluminum Division Extrusion and Forging Facilities at Adrian, Michigan 





ENVIRONMENTAL COOLING SYSTEM 


FOR ELECTRONIC EQUIPMENT 





























U-518078 
Wt. 6.75 Ibs. 
(9 x 5.9 x 4.375 in.) 


PERFORMANCE: 275 Watts Heat Rejection; OS-45 Coolant; 2 
lb/min/40 psi discharge pressure; air-in temperature range 36.5°F/sea 
level to 160°F/70,000 ft altitude; air-out temperature range 192°F/sea 
level to 220° F/70,000 ft. These temperatures are dependent on the vari- 
ations of air density and compartment temperature. POWER SOURCE: 
400 cycle; 3-phase; 208 V AC with 28 V DC interlock safety provision. 


AIRPLANES ¢e MISSILES e GROUND ¢ SHIPBOARD 


UAP has been able to design and deliver cooling packages and systems for 
electronic installations that consistantly reduce allowable figures for weight 
and envelope size. If you would like to get some suggestions regarding the dis- 
sipation of the heat generated by YOUR electronic installation please call the 
nearest UAP Regional Office. UAP Contractual Engineers are qualified to 
recommend heat exchanging packages for air cycle, vapor cycle and evapora- 
tion systems. A heat exchanging system which is tailored to your requirements 
is bound to have more efficiency, less weight and smaller envelope than any 
package that is produced for “across-the-board” use. 


UAP CONTRACTUAL ENGINEERING OFFICES 


CALIFORNIA ©@ 1101 Chestnut Street © Burbank, Coliformio...............ccccccceceeesee-ne+---e--Viletoria 94236 
NEW YORK ® 50 East 42nd Street © New York 17, N.Y Murryhill 7-1283 
DAYTON ® 1116 Bolander Avenve ® Dayton, Ohio Michigan 3841 
CANADA ® United Aircraft Products, Lid., 5257 Queen Mary Road ® Montreal, Canada..Elmwood 4/31 
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gested by current tests at Wilmington 
County (Ohio) airport. After modifica- 
tion, Volscan computer will be set up 
it A. F. Cambridge Research Center's 
Navigation Laboratory near Boston in 
lanuan to check its operation with new 
Automatic Voice Relay which climin 
ates need for human operators to relay 
Volscan instructions. (AW July 16, 
p. 89) 

> Russian Translations Available—New]ly 
formed company called Electronics 
l'ranslations will publish translation of 
the monthly Russian electronics journal 
Radiotekhnika”, starting in January. 
l'ranslations will include all figures and 
tables Subscriptions to the service cost 
$150 annually for 12 individually bound 
issues, or $15 for single copies. For 
information, write Electronics Transla 
tions, Chestnut St., Concord, Mass 


> New Simulator—Link Aviation will 
build a quantity of F-106A interceptor 
flight simulators under new $3 million 
USAF contract. Prototype model is 
scheduled for delivery early in 1958. 


> Drone Guidance—Sperry Gyroscope 
Co. has received $273 million USAI 
contract to develop a general purpose 
microwave command guidance system 
for precise control of supersonic drones. 


>» New USAF-Navy Data Link—Radio 
Corporation of America reportedly has 
won hot industry competition to de 
velop new data link system for both 


USAF and Navy 


> It’s About Time—U. S. Bureau of the 
Budget has been asked to set up separ- 
ate classification for the electronics in- 
dustry in Government reports and 
records. Los Angeles Chamber of Com 
merce group which recently visited 
Washington told Budget Bureau off 
cials that clectronics industry size and 
tature warrants a separate classifica- 
tion instead of being lumped in with 
unrelated industrial groups in Govern- 
ment statistics 


> Transistorized Jets—Minneapolis-Hon- 
evwell reports its transistorized fuel 
measuring systems will be used on the 
Lockheed Electra and Boeing 707 


> Hughes PWI—Hughes Aircraft Co. re- 
portedly is developing a proximity warn- 
ing indicator system as a competitor to 
the Collins PWI. Hughes-controlled 
Trans World Airlines has not followed 
lead of other major airlines in ordering 


Collins PWI 


> Decca For New York—Army Signal 
Corps expects to install Decca system 
in New York City area by earlv 1957 
for evaluation as helicopter navigation 


aid by New York Airways. 
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AIRCRAFT TRANSDUCERS 


- PRESSURE OPERATED POTENTIOMETERS 
Ovtputs: Linear and nonlinear functions of 
applied pressure 
Resistances: 100 to 50,000 ohms. 

Ranges: 0-5 to 0-5000 psi 
Types: Absolute and differential 


Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps 


Construction: Hermetically sealed 


Write for Pressure Operated Potentiometer Bulletin 


@M ULTRA-SENSITIVE PRESSURE SYSTEM 
Output: 50 volts at full scale 
Range: + % psi, differential. 
Resolution: 1 x 10° psid 
Zero stability: Better than 1 x 10° psid. 


Write for Bulletin EPMS 


@M RESISTANCE BRIDGE PRESSURE PICKUPS 
Sensitivity:5 mv/v at full scale. 
Ranges: 0-10 to 0-1500 psi. 
Types: Absolute and differential. 
Construction: Hermetically sealed. 


Write for Bulletin No. 7 


@ RATE OF climes 


Outputs: 5 volt signal and/or dial indicator. 
Range: + 25,000 ft./min. 

Time constant: 0.2 sec. at sea level to 2 sec. at 
50,000 ft. 


Write for Vertical Speed Transducer Bulletin 


| @ RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F. 

Materials: Platinum or nickel. 

Range: — 350 to +2000°F. 

Types: Liquid, surface, gas. 

Characteristics: Corrosion proof, severe vibra- 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


For Transducers See Trans-Sonics 


Trans- Sanmics, uc. 


P.O. BOX 328 * LEXINGTON * MASSACHUSETTS 





Shown along the bottom of the B-47 bomb bay door, one of the new, white Tefion covered 


silicone rubber seals developed by CHR. 


THIS BOMB BAY DOOR SEAL COMES HOME 


Modifications of the B-47 fleet include this 
new bomb bay door seal. In this seal, devel- 
oped and produced by CHR, a heavy Teflon 
film is securely bonded to white silicone rub- 
ber in the same cross-section and lengths as 
the original organic rubber seals. 

Result of the new construction...a tem- 
perature range of — 100°F to 500°F—a slick 
surface that sheds snow and ice —an effec- 
tive seal against moisture. More important, 
this new seal comes home time and again 
after being buffeted severely when the Coors 
are opened and closed in high speed flight. 


The Tefion film adds ruggedness to the seal. 
Its slippery surface allows the mating seals 
to slide together readily instead of binding 
and cracking. 

CHR Tefion covered seals are being used 
on other planes where sliding action or re- 
sistance to fuels and synthetic lubricants are 
required. 

Our experience in helping designers with 
aerodynamic, body, canopy and hatch seals 
utilizing all forms of silicone rubber and re- 
inforcing fabrics or Teflon can be put to work 
to help you. 


cohrlastic aircraft products + seals + de-icers + anti-icers 
coated fabrics + silicone rubber products 


THE CONNECTICUT HARD RUBBER CO. 
407 EAST STREET. NEW HAVEN 9. CONN, 
Los ANGELES . s »§ COUES + SEATTLE 


Gali 





NEW AVIONIC 
PRODUCTS 





Components & Devices 


eServo amplifier, transistorized, for 
use with electro-hydraulic valves, de- 


livers 5 ma, differential current to 2,000 
hm center tapped load with 60 db. 
power gain. Unit can be used with ‘ e e@ 
CATEGOR t 
Flame 
Sea fe esinite 
cPan VINYL 


EP-69A 


2 INSULATION 
SLEEVING 


: 


VAL Le 
ANNANSD SPA AA AAA Ans 


yerates without 

up to 170F, measure 

in., including gain, balance 

quiescent controls. Control Spx 
lists, Inc. Inglewood 1, Calif 


e Vacuum pressure switch, Series GAB 
1000, will respond to pressure as low FROM ST CK! 
is 2 in. Hg. absolute with accuracy 
of +] Hg. Device is not self-ac- a 


One source — ready availability for all grades of MIL-I-631C vinyl 
insulation sleeving with just | two Resinite materials ... EP-69A* and 
Hi-Heat 105A* ‘A” stands for fungus and flame resistance 


EP-69A provides a working temperature range from -48°C to 
90°C and a dielectric strength of 750 volts/mil. It is corrosion, 
fungus, oil and flame resistant. 


‘ HI-HEAT 105A provides a working temperature range from 
tuated by 10 G vibration up to 2,000 
5 -21°C to 105°C and a dielectric strength of 1000 volts/mil avg. 


cps.Gorn Aircraft Controls Co., 845 
Main St., Stamford, Conn It is fungus and flame resistant and highly resistant to cut-through 
and oil. 


© Test point connector for printed cir- 
cuit boards = = standard 0.080 For full information, call your Resinite representative, or write for 
— eit, Cexigned Sor samples and performance data. 

right-angle mounting, has six floating 
tvpe contacts made of _ gold-silver 


sort- WOUND sPoots “G 


DELIVER FULL ROUND SLEEVING x 


RESIN INDUSTRIES, Santa Barbara, California 
A subsidiary of THE BORDEN COMPANY 


SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE AIRCRAFT, ELECTRONICS, ELECTRICAL AND PHARMACEUTICAL FIELDS 
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hon’ey-comb’ (hiin’i-kom’), n. 


A mass of cells...of hexagonal 
prismatic form, which is the 
most economical of space and 


material. 





(the bees made it 
first...but HEXCEL 
makes it better) 





Honeysuckle 


After two years of development work, Hexcel Products, 
Inc. has fabricated equipment for the mass production of 
welded stainless steel honeycomb. This marks the opening 
of a new concept in sandwich construction for the aircraft 
industry. Capable of greater strength than either glass 
fabric or aluminum honeycomb —two materials which 
produced the highest strength-to-weight ratios ever devel- 
oped — stainless steel core provides a degree of rigidity 
never before achieved in sandwich structures. Stainless 
steel honeycomb, which has excellent strength properties 
at temperatures of up to 1200°F., makes lower cost, higher 
efficiency construction possible for any aircraft. This is 
one of the reasons why we say, when it comes to honey- 
comb, the people to see are at Hexcel: 951-61st Street, 
Oakland 8, California. Regional offices: 1025 W. Arbor 
Vitae Street, Inglewood 1, California and P. O. Box 
177, Havre De Grace, Maryland. 


x<xCEL PRODUCTS INC. 


America’s leading producers of 
honeycomb core materials 


ALUMINUM, GLASS FABRIC— PLASTIC, COTTON, STAINLESS STEEL 





plated phosphor bronze. tlectronic 
Sales Div., DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. ¥. 


Microwave Devices 


e X-band traveling wave tube amplifier, 
Model HA-9, operates from 8.2 to 11.0 
kmc. without requiring electrical or 
nechanical adjustments. Small signal 
gain is 36 db. and saturation gain is 
quoted at 30 db., with 30 dbm. power 
output. Unit measures approximately 1 
in. dia. x 153 in. long and weighs 2 Ib. 
Huggins Laboratories, Inc., 711 Hamil- 


ton Ave., Menlo Park, Calif. 


¢ One-megawatt klystron modulator, 
Model PC-43, for high-power tube de- 
velopment ipplications, consists of 40 
kw. X-band magnetron driver, a 15 kv. 
supply with less than 0.1% 
ripple, and control console for remotely 


power 


operating klystron and associated equip 
ment. Line type modulator operates 
with pulse length of 0.5 microsecond at 
repetition rate from 10 to 4,000 cps. 
Levinthal Flectronic Products, Inc 


Redwood City, Calif 


Instrumentation 


e Transistorized converter, Model FR 
301, accepts variable frequency input 
nals from turbine flow meters or a. 

h generators and converts to a 0-5 
It signal suitable for telemetering. D« 


in be adjusted to give 5 volts out 


t for wide range 
utput voltage reportedly is linear with 
frequency within 0.2% of full scale and 
es less than 0.2 for 5% variation 
in 28-volt supply. Usable temperature 
ge is —50C to 75C. Unit measures 
3x 2 x 24 in. Waugh Engineering Co 
7842 Burnet Ave., Van Nuvs, Calif 


of input frequencies 


e Tape transport mechanisms, with 
speeds of 15, 30, and 60 in./sec. and 
flutter-wow under 0.1% rms measuring 
all flutter components from 0 to 300 
cps using a 3,000 cps signal, provide re 


+ 


cording time of 32 minutes at tape 


AVIATION WEEK, November 5, 1956 








GRUMMAN SOLVES PROBLEM! 








Du Pont Aircraft Rivets Eliminate Mastic 
Coating... Save Time and Weight 


Shaving operations and application 
of mastic coating to rivets used in 
the inner skin of its aircraft's fuel- 
cell liner see photo right) was a 
time- and labor-consuming proposi- 
tion for Grumman Aircraft Engi- 
neering Corp. of Bethpage, N. Y. 
With smooth-finished Du Pont Air- 
craft Rivets these production steps 
were made unnecessary. The entire 
assembly speeded up. Moreover, by 
eliminating the mastic coating, air- 
craft weight was reduced by several 


pounds. 


Further reason why Grumman 
uses Du Pont Rivets is that these 
sturdy, one-piece fasteners resist vi- 
bration in an area where failure 
could mean damage to the rubber 
fuel containers. One man with one 
tool can set 20 to 25 rivets a minute 

and there's no after-finishing 
needed. Rivets expand immediately 
at the touch of Precision Riveter 
tool, or soldering-type iron, locking 
units firmly together. 


ek 
-_. 


Du Pont offers high-temperature 
rivets that retain strength up to 
1400°F 


for normal temperatures. For spe- 


as well as a line of rivets 


cifications and design possibilities, 
write E. 1. du Pont de Nemours & 
Co. (Inc.), Explosives Dept., Wil- 
mington 98, Delaware. 








DU PONT AIRCRAFT RIVETS 


Gy POND A Product of Du Pont Research 


BETTER THINGS FOR BETTER LIVING ...THROUGH CHEMISTRY 











°o 
@ 


If you have 

vision that hurdles 

known horizons, 
professional skills to 

take you there, and a 
driving discipline that teams 
the two. . . opportunities 
as limitless as space itself 
await you at Martin-Denver. 


eooeoee eo © 44.° 


We see you accepting the 
challenge of the ICBM, 
Titan, in concert with an elite 


eeeeeers 


BEYOND group of engineers. 


tae ie . We see your faculties sharpened, 
NT * T your life lived more fully, in 


f eZvew 2? the Colorado Rockies. 


See for yourself... and 
write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept. V11, Denver 1, 
Colorado. 


speed of 15 ips., proportionately less at 
higher speeds. Starting time is one 
second for stable tape motion at 15 ips., 
3 seconds at 30 ips and 5 seconds at 60 
ips. Stopping time 1s approximately 0.1 
sec. at all speeds. Telectro Industri 

Corp., 35-18 37th St., Long Island Cits 
: wm. Y, 


Semiconductors 


Silicon rectifiers, for 165C operation, 
ire available in three new types 1N536, 
1N539, and 1N540 rated for peak in 
verse voltages of 50, 300, and 400 \ 
respectively. Maximum rated output 


current for the three is 

50C and 250 ma. at 150C. Full 
forward voltage drop is 0.5 maximun 
it 150C. Rectifiers have iXial | 
General Electric Co., Semiconduct 
Products Dept., Clyde, N. ¥ 


] 


¢ Silicon junction diodes, with quicl 
recovery characteristics, are availabl 

new series 1N625, 6, 7, 8, and 9, rate 
at working inverse voltages of 3 5 
100, 150 and 200 v. respectively. Oper 
iting temperature range 1s 55C to 
135C, with maximum power dissipatior 
of 200 mw. at 25¢ Units recover t 


1 minimum of 400,000 ohms in on 
microsecond when switched from 30 
ma. forward to 35 volts reverse, accord 
ing to manufacturer. Diodes come in 
fusion-sealed glass envelope with axial 
leads. Hughes Products, Semiconduc- 
tors, International Airport Station, Los 
Angeles 45, Calif. 
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FOR SPATIAL REFERENCE 


Gyros 


BY 


1, GYRO MOTOR DATA 3. PICK OFF DATA 


. 115 VAC 400 CPS 1 and 3 Phase *a. Type—Potentiometer 
b. Angular Momentum .6 In. Lbs./Sec. at *b. Linearity—0.3% 
24,000 R.P.M. ‘ 
c. Warm-up Time 1 Minute at 78° F 
d. Temperature—From -65°F. to + 180°F. 


c. Resolution—.25° 
*d. Resistance—5000 ohms 
e. Excitation—5 Volts D.C. 
. GYRO OPERATIONAL DATA f. Dead Space—2° Maximum 


*a. Can be furnished to detect pitch, yaw g- Synchro Pickoffs also available 


and roll or combination of any two. 
*b. Accuracy—Roll Position indicated to a CAGING MECHANISM 


Minimum of +3° over Full Range of 360°. *a. Electrical Uncaging 28 Volts D.C. 
. Drift Rate—1.0° per Minute Maximum. *b. Mechanical or Electrical Caging 
*d. Gyro Freedom—inner Gimble +70°. *Can be modified to conform to customer's 
Outer Gimble 360° requirements 


The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


Write, wire or phone for further information 


eenlea MANUFACTURING COMPANY 


A Division of MANDREL INDUSTRIES, INC. 
7814 Maplewood Industrial Court . Saint Lovis 17, Missouri 
ENGINEERS WANTED 
Greenleaf offers unusual Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
opportunities for Differential Pressure Mach Meters, Air Speed Indicators, 
mechanical and electrical Computers, Switches and many other precision-built components. 
engineers. 





Fly-by-Night Bachelors of Science 


THE BaT’s built-in airborne echo system is really several work on military Short-Pulse Radar Systems marked by 
special-purpose systems using frequencies to 50,000 cps Litton Industries’ characteristic ingenuity of design. And 
in pulses up to 60 per second. With this radar-like system these Short-Pulse Radar Systems foretell the solution 


the bat has survived since the Eocene Age. We are doing of some current critical problems in commercial aviation. 


LITTON INDUSTRIES severcy artes, carironnta 


Plants and Laboratories in California, Maryland, Indiana and New York 


DIGITAL COMPUTERS AND CONTROLS RADAR AND COUNTERMEASURES INERTIAL GUIDANCE MICROWAVE POWER TUBES 
PRECISION COMPONENTS AUTOMATIC DATA PROCESSING SYSTEMS SERVOMECHANISMS SPACE SIMULATION RESEARCH 





BELL X-1A was carried aloft thus in B-29 


Dramatic Story of X-1A Rescue Told 


NACA high 
| Service Medal 
iIndaine bi 
It has beer 
to Richard 1 


ira rule 


Official Report Obtained 
ww Week has obtai 


t ficial report 
tor’ of that rescue and 
the research plan 


lei 1 
i 


con ept 


were crewmen 

ifted the X ] \ h oh 
California desert near 
High-Speed Flight Station 

lif. Although it is not 
~ & ich risked his 
with one foot in the 
tt on the fuselage of 
to lift Walker from 


fter an explosion had 


ranscript 
oo 


it in its moorings 
Stanley P. Butchart was 
the B-29. In the 
ref to occasionally as 

il] number of his plane 
Murray in the transcript is Air Fore« 
Ma Arthur Murray, who set an alti 
tude record of 90,000 ft. in the X-1A 
a vear before the crash. Maj. Murray's 
task this day was the all-important jol 
of chase pilot, who in many Cases serves 
ind ears for the rocket plan¢ 


the yilot 
radio transcript 


rread SUI 


as cVe 
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“mother 


ship with NACA Research Pilot Joseph A. Walker at controls 


UNDER ORDINARY procedure, Bell X-1A drops from belly of B-29 mother ship and rocket 


engine is fired. Rescue came following explosion that loosened X-1A in moorings 


pilot ind overall dire t 
operation 
allows him to see both the m 


ind her charge. He 


with the call number 528 


bec 1LLSC 


was flving 


Receiving Awards 


Joseph R. Vensel was manning | 

the NACA peration 

Edwards. Dick in the tra more are re 
cript is Richard E. Payne, crew chief dation 
inside the B-29. Armstrong NACA 
research pilot Neil A. Armstrong, als 
flving chase, in an F-51 with the 


phone 1 in 
othce at 
ind 
ommended 
the Secretar 

he 


num 


14S. M 
| he moth Cor ficld 
ther pla ; former NACA rm 


his intag point opilot on tl 


iluable 


K | ! B M Kai 


lot A. Scott 


+} 


civin 

Ma 
NAC 

f the Au 
X-1A 











—<<€ 








SAFETY 





NACA EMPLOYES John W. Moise and Charles W. Littleton receiving NACA’s Distin- 
guished Service Medal for their part in rescue. Left to right are Dr. Jerome C. Hunsaker, 
NACA chairman; Moise and Littleton, and Walter C. Williams, chief of NACA’s High 


Speed Flight Station, Edwards, Calif. 


Maj. Murray's altitude | 
the speed record as well 
set by Maj Charles Yeager the winter 
before 
Here is the 
ning seconds before the explosion. ‘The 
X-1A was at 31,000 ft. and the time 
was | min. 33 sec. before launch 
13:41:21 Walker: O.K 
sure 24. Lox tank 45 
:33 Crew: What's the source? 
335 Walker: 2,900 pounds 
37 Crew: O.K 
:-41 Walker: X-1 battery on. You 
can check B-29 powe! off 
550 Crew: Off 
54 Walker: Fucl shut-off valve 
open. Lox shut off. (Not full 


record ut 


radio transcript, begin- 


word.) (‘Three seconds time laps« 
13:42:02 Murray: O.K., Joe. Look 
like a slight explosion Doors 


pecled off outside. Are you O.K.? 

07 Crew: Let’s go, Joe. 

709 Murray: You look O.K. from 
the outside Joe, are you all 
right? You—in the bomb bay 
get in and take a look at him. It 
blew up in the wheel well 

:14 Murray: B-29 suggest vou hold 
vour speed in case the thing com« 
loose 

:25 Murray: Is someonc 
the bomb bav? 

:30 Crew: The lox tank is ruptured. 
We've got a leak up here 

:50 Murray: You are getting a little 
bit of fire, too. It is O.K. now 
I saw a little bit of a red flame. 
Now vou are getting a fire. Joe, 

get out of that thing right 
now and get up in the bomb bay 
This is Murray. Do vou hear me, 
Joe? O.K., Butch, better get 
ready in case I tell you to drop it 
Get Joe out of it first. 

50 Crew: Come on out, Joc 

54 Murrav: Come on. Get him 
out of that thing in a hurry. You 
may have to drop it. 


gctting in 


old boy, 
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1,650 mph., 


fuel tank pres- 


13:43:04 Crew: Get up 
(06 Murray: O. K.. stav off the mik« 
button, Bud, and hurry it, Joc 


709 Crew: Joe closed thi lOpy ul 
and I don’t know when he’s going 
to disconnect it. Not too much, 
take it cas 

:31 Murray: Have they taken Joe out 
of the airplane? 


334 Crew: We're getting him inside 
now 

:36 Murray: O. K. Still looks O. K. 
I don’t see anv sign of fire vet 
here was a slight fire aft of the 
bulkhead of lox tank 

:-49 Murray: Don’t see anv sign of it 
now, however 

:59 Butchart: Joe’s inside 

13:44:04 Murray: OO. K 

Doesn't look lke anv fire 

709 Crew: He’s out, Major 

:12 Murray: Sure glad to hear it 

:17 Crew: Is there any sign of a fire? 

:17 Crew: Bail-out bottlk 

:22 Murray: Someone is calling for 
1 bail-out bottle. Fire looks O. K 
Seems to be out now 

:37 Crew: Put him on the line back 
there behind vou 

‘50 Crew: How vou feel, Joe 


stand by 


Butchart: How we doing back there, 
Major? 
Murray: About the same here. No 


further sign of fire 
Crew: Take it ecasv, Joe. Just stay 
right here 


59 Murray: Evervthing looks about 
the same from outside. I'm not in 
close enough vet to ce f the 


bulkheads are ruptured. You kinda 
hit me with a piece of 
when it blew up 
13:45:09 Crew: Gear doors are clear 
off aren’t they, Major? Sit down, 
Joe. Take it easy 
:14 Murray: Yeah, the gear doors are 
blown off. The gear blew down 
and all the cowling on the right 
left side of the airplan 


lrplanc 


blown 











“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
¢ Jet Engine Starters 
¢ Cabin Pressurization 


© Simulated Altitude 
Conditions 


e Ground Air Conditioners 


SUTORBYLT 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 





ENGINEERS 
EXPAND YOUR 


FUTURE AT RYAN 


Join a fast-growing com- 
pany pioneering in re 
search aircraft—iet-propul- 
sion—electronics. Work on 


Jet VTO 
Automatic Navigation 
Missile guidance 
Rocket combustion 
High-temperature 
metallurgy 
Advanced 
aerodynamics 


Join a 34-year old com- 
poany—not too big—not 
too small—where you will 
get brood experience, ad 
vance rapidly. Live in clear 
sky Son Diego, only min 
utes from work beaches 
mountains, parks 


Write in confidence to 
James Kerns 


= RYAN 


AERONAUTICAL COMPANY 
2720 Harbor Drive 
San Diego 12, California 
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How to save on critical alloys and 


still get high alloy turbine performance 


USE “17-22-A” STEELS 


Contain less than 3% alloy... give maximum 
strength to 1000° and 1100°F 


OU don’t have to use an expensive high alloy steel 
for gas turbine or other parts that operate up to 
1000° and 1100° F. You can use “17-22-A” steels made 
by the Timken Company—/ow alloy steels—to do the 
same jobs. They give high alloy performance, save 
critical alloys, cut costs. They contain less than 3% 
alloy, yet they give maximum strength up to 1000° 
and 1100° F. 
You get more advantages. “17-22-A” steels resist 
heat checking and thermal cracking. They are readily 
workable up to 2300° F. They are easily machined and 


welded. And maximum high temperature properties 
can be developed by normalizing and tempering, 
minimizing the possibility of distortion and quench 
cracking. 

Send for complete information on “17-22-A” (S) 
steel, and its companion analysis, ““17-22-A” (V), 
recommended for temperatures up to 1100° F. Ask for 
Technical Bulletin 36A. And call upon our technical 
staff for help with your high temperature steel prob- 
lems. The Timken Roiler Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. Cable: ““TIMROSCO”, 





80 


60 
50 


40 
30 


20 


STRESS, 1000 PS! 


10 40 100 





RUPTURE CHARACTERISTICS ‘I7-22-A" STEEL 
“I7~22-A"S -1000° F 


TIME FOR RUPTURE, HOURS 


Stress-rupture curves show strength of “‘17-22-A”’ (S) at 1000° F and “‘17-22-A” (V) at 1100° F. 


400 1000 4000 








TIMKE 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





SAFETY 


out. Guess it was a piece of that 
that hit me. 

:24 Butchart: Yeah. 

:25 Crew: Sav, Butchart, right back 
here where vour lost manifold is— 
where this here panel covers it, is 
ruptured too 

:34 Butchart: In the back end? 

:36 Crew: Yeah 

:37 Butchart: How are 
doing? 

:39 Crew: Pretty fine 

:44 Butchart: Arc vou getting any air? 

Crew: Ah, ves, plenty 

:46 Crossfield: Turn the power off in 
the airplane, Butch 

:49 Murray: I can see up inside the 
lox tank. It certainly all went out 
at once. The frost is coming off 
the outside. I guess vou are rid 
of your lox 

51 Crew: Lav right there and stay 
out of the wav 

‘56 Murray: O. K 
little further 
Butch 

13:46:18 Murray: Sav, Butch, do me a 
favor. Don’t flv over the housing 
irea with that thing 

13:46:32 Murray: O. K. Looks like the 
B-29 lox is jettisoned 

Butchart: O. K., thanks 

Murray: Are you going 
Butch? 

Crew: How does it look now? 

Murray: Oh, the gear is down. | 
can’t tell whether or not 
locked . . 

13:47:02 Butchart: You are not coming 
in too good, Major. What did vou 
Sa\ 

Murray: Aftcr vou straighten out I'll 
move in and sec if the 
loc ked down 

Butchart: Yeah, 
wouldn't it? 

Murrav: Yeah, it mav be rough, I’m 
moving on out 

:23 Walker: That thing shot vapor 
right in behind mv head 

:36 Murrav: With vou, Joc. O. K. as 
far as I can see. Looks like it is 
locked down. There is an awful 
lot of debris in the wheel well, 
though 

:52 Murrav: Can vou hear, Butch? 

Crew: Yeah, I can hear 

13:48:11 Crew: 
land with the gear down, Butch 

Butchart: No, we lost all 
the pressure, 

Crew: No, we still got 
in there 
the source system didn’t rupture. 
Shall I trv to pull the gear up? 
(I lectrical gage 

Crew: You 
ready up. 

:34 Butchart: 

Murray: Now 
fucl 


you guys 


I'm moving out a 
toward the wing, 


to land it, 


it’s 


gcar 1S 


kinda 


clumsy, 


I don’t see how we can 


probably 
too 
2,700 pounds 


according to mv gage, so 


can't Ihe handle was 


That's night 
vou might jettison the 
and 


Ihere’s no sign of fire 
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self-locking WA 
rustless 


heat resistant 


SOL-A-NUT 


Widely used on exhaust systems, pre-heat- 
ers, superchargers and similar devices, 
SOL-A-NUT has proven its stamina on 
jet engines, too. Sturdy, one-piece, stain- 
less steel construction ensures long life . . 
no corrosion if nicked or scratched. Rea- 
sonable in cost, quick and easy to spot- 
weld, SOL-A-NUT cuts assembly time in 
both manufacturing and maintenance 
operations. 


San Leandro 
California 


Subsidiary of UNITED -CARR FASTENER CORP. 





‘Looking for 











Metal-O-Rings 
of 
advanced design 


now give you positive static 
sealing with low flange load. For 
aircraft, atomic energy and in- 
dustrial high temperature ser- 
vice on fuel, hydraulic, vapor, 
gas or compressed air lines and 
connections. Won't deteriorate 
with high temperatures and 
pressures, radioactive, elec- 
tronic, acid or corrosive condi- 
tions, most chemicals, oils and 
greases. 


_— 


a BETTER WAY? 


Consider these additional advantages over 
conventional seals: most complete line, 
thinner walls, special shapes, lighter 
weight. 


For better products of the future, every de- 
sign engineer will want this important cata- 
log at his fingertips . . . YOURS for the 





PRODUCTS COMPANY 


595 Broadway, North Haven, Conn. - 
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DEEP SEA STETHOSCOPE 


a -BY RAYTHEON 


Listening to the heartbeat of a 

submarine isn’t exactly new. It’s been done 

for years, starting with the first crude equipment 
manufactured around 1905 by the famous 
Submarine Signal Company, which was 

merged with Raytheon in 1946. 


There is something new, however, in pinpointing 
a sub’s position from helicopters and 
blimps—a procedure well advanced today. 


Just as it pioneered the first use of underwater 
sound, Raytheon today is pioneering 
equipment to track submarines from 

the air—another assignment that is 
contributing to Raytheon’s 

outstanding reputation for 

“Excellence in Electronics”. 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 





SAFETY 


then see how it looks with the gear 


mn 
13:49:05 Crew: You think we 
trv to jettison the fuel? 
Murray: If 
land it vou certainly don’t want 
land it with fuel and lox 
Ihe lox is out, but I 
till in it 
Crew: Yes, it is 
13:49:19 Vensel: HH 
phone | 
Butchart: O. K.. Joc 
Vensel: Butch, unk 
of the peroxide mn 
wouldn't land it 
Butchart: Right 
Crew: ‘The peroxide tank is pressut 
zed right now. Major, is the top 


on the tail—l the jettison 


I¢ 
( 


ought to 
you are going to trv to 

to 
on it 


fuel is 


FUCSS 


that airplane 


ub« yack 
tubc? 
Murrav: That looks O. K. if vou want 
to give it a tn 
Crew: ©. K 
ve get down ICTC I 
then | in get dow 
54 Butchart: O. K 
13:50:06 Crew: ‘Ther 
out of the 29 
there, major? 


Murray: ‘That 
Evervthing aj 


to wait until 
littl 
nin the 


ll have 

lower 
, 

cn Kpit 

isn’t anvthing 

oming icttison, 

now 


itic; 


stopped 
I to 
evervthing looks good 
:21 Crew: What is that vapor 
right up there b 
on Deck |? 
Murray: | think that is probably from 
the lox 
Crew: ©. K 
13:51:00 Murray 


O.kK 


peal be st 
oming 
the power cabk 


work 


B-29 in you 
i 


round 000 feet? 


— 


4 Lae 


- 


i 
“’ 


Air Transport Group 6614 flew ski-equipped Douglas C-47s in establishing six sites on Greenland Ice Cap for aerial survey 
determine size and shape of Ice Cap. Scientists used HIRAN, a high frequency radio system, to chart from ait 


Butchart: All rig 
Crew: | ha 


Butchart: I'1] 
ind 15 
Murray: Finc t] 
little longer that war Joe tu 
1] Vensel: SOO, this Butchart 
Butchart: Go Joc ng back 
Vensel: Butch might, a 13:54:04 Armstrong 
gct down trv to fore ) 


ul 


1¢ 


Ask h 
ihead the 
vou 
lowe! 
gear before vou trv to 
Butchart: Yeah 
23 Crew: Not much possib 
Th lle was alr 
up position 
Butchart: Not 


down by 


ir airplan 
Murray: | sur 
Armstrong: Yor 
gear han OS Murray: Bu 
inless it got kn d Cal mt I 
whatever came Butchart: How bot 
kpit with Joc 13:55:02 Butchart: | 
Well, the control i] najor, but I'll 

in the cl ! t \ 

it p, whatever i Murray: ©. K 
Vensel: Won't hurt to g r 38 Payne: W< 
54: Murray: Y: 45 Butchart: P 
Ju rt ] will 


rusce-co 
Crew: 


ur nose 


1 ved the Nall 
ut 
12:52:49 Crew: Major? 
Murray: Yeah? 
Crew: A 


positi 
Payne: It will 
Butch 


Murray 


ther 


hit vour left wing ti 
geht on verv leading edg 


Murray: Yeah, the stuff hit 


ver. Just about lost a cane pi 


piece 


It 
] 
11 


here too 
13:53:08 Crew: I saw it flv out ther 
Murray: Looked pretty hau 
here. I was right in the gear itself uy 
it, right up near the eng Murray: That's 1 
Crew: Yeah, I knew vou wert ¢ vcrv W 
:20 Vensel: 800, this 
Butchart: Yeah, Joc 


Vensel: It is questionable 


middl cal 


whether vou icTC 

hould power back on _ that Crew: We can take 
plane, Butch. You better thi to see if the hand] 
ibout it 13:56:34 Murray: Will 


a 
Greenland Operations 


to 


Six sites, all above 9,000 


ft., are manned by men of Air Photographic and Charting Service. 
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MISSILE 


SYSTEMS 


FLIGHT 


CONTROLS 


ac 
thhed, MISSILE SYSTEMS 


G. D. Schott (second from left), Flight Controls Dept. Head, discusses new 
techniques in the mechanization of autopilots with R. D. Wertz (left), 

Flight Controls Research Engineer; R. J. Niewald, Flight Controls Analysis 
Section Head; and B. C. Axley, Servomechanisms Analysis Group Engineer. 


One of the most critical problems encountered in the development 

of a successful missile system involves attaining rapid responses of 
controls consistent with system stability. Moreover, it is a problem 

of increasing importance as new aerodynamic configurations 

require major advances in flight controls performance. 

At Lockheed, Flight Controls engineers are developing unique control 
methods to cope with this growing problem. Their expanded activities 
have created new positions for those possessing experience and 

a high order of ability in: 


Hydraulic servomechanisms 
Circuit design 
Aerodynamic stability and control 
Flight analysis 

» Autopilot simulation 


A number of the positions now open are on supervisory levels. 
Inquiries are invited for positions at Lockheed’s Engineering Centers 
in Van Nuys and Sunnyvale, California. 


DIVISION research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS? PALO ALTO+ SUNNYVALE, CALIFORNIA 





SAFETY 


be up there 
gear Is up 

Crew: Yeah 
Butchart: Ask Walker if he left 
the battery on 
Crew: No, he savs he thinks he 
shut it off. He’s going in there right 
now 

:-49 Butchart: Is he going to check 
the gcar, too? 

Crew: Yep 

Butchart: O.K. 

59 Murray: I’m going to keep about 
12,000, Butch 

Butchart: Yeah 

57:25 Crew: Gear handle was in up 
position 

:34 Crew: With gear handle locked, 
there is no way you can put the 
gear up. All electrical power is 
off 

:51 Armstrong: Is there any wav to 
determine if the gear is locked 
from the outside? 

Crew: Major 
down and locked as good is he can 
tell 

13:58:02 Murray: I'll move in again, 
I can tell at altitude 
it looked like the mechanism is all 


because your nose 


Murray savs it is 


but as near as 


in place 
Crew: Can vou tell—is_ ther 
invthing burning in there, Major? 
Murrav: Well 


] 


there was but it 


like t has POTK muftn 


:21 Crew: Th either smoke or 
lox spilling uy through the 24 volt 
power plug nght on top by the 
hackl 
Murrav: As near as I can tell 


that down and your marks a1 


\ 


lined up. Looks to me like that 
gear went into lock position 

:39 Crew: It naturally would if. it 
went down 
Murray: O.K., I’m out from 
indetr 

:49 Butchart: What would 
gest, Joe? 

56 Vensel: It might be reasonabk 
to try getting rid of th« propel 
lants when you get 


nough. We ar 


down low 


kicking around 


whether or not you should land 
even with the gear down and 
empty 
Butchart: O.K. 
Crew: We'll get md of the pro 
pellants 
Murray: Let’s move out a littl 
bit 148. This may call for another 
go around 
13:59:38 Vensel: 800, this is Earphone 
l. 
Butchart: Go ahead, Jo« 
Vensel: It might be well not to 
let Dick get in the cockpit, but 
have someone hold on to him and 


{ 


lean over the side 
Butchart: Righto 
52 Crew: O. K., Joe 
14:01:49 Murray: Getting a 
flow now. Pretty light, 
Crew: Did vou see some fucl 
Major? 
14:02:00 Murray: You got a 


there and now it is pretty well 


jettison 
though 


burp 


stopped 
Crew: W<« 
gency jettison valve 
Murray: You're not getting verv 


opened the 


much 
Crew: It will just flow bi 
itv out the tank if it will 
Murray: Doesn’t look like much 
coming out. Mavbe a thimbk 
full 
Crew: Probably 
:33 Murrav: Did 
pressure too? 
Crew: All the 
flat 
Murray: | 
out worth a darn 
49 Crew: The valve 
Bottle pressure is 
proximately 500 pound 
Murray: That should 
it if were gomg to 
euess it would but 
like it 1 oming out 
14:03:07 Crew: We arc 
thing out over tl 
Crew: The t 
plane? 


Murrav: Yeah 
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AIR TODAY 


-.-. and tomorrow 


Meets NAA. Spec 
WAS-6237.54 


Lighter, tighter 
butterfly valve... 
takes less torque 


Proved by thousands of installations, 
this improved Carma manually operated 
butterfly valve requires only 6 in.-lbs. 
torque. Designed with stainless steel 
liner housed in cast aluminum for light 
weight and for operating under temper- 
atures from -65° to 400° F. Exclusive 
Carma seat-and-seal action controls 220 
PSIG with a leakage tolerance of only 
.25 lbs. per min. The 1” size weighs less 
than 4 oz.; 14%” less than 8 oz. Other 
sizes available on order. 


Here is open and shut proof that Carma 
can produce the units you need to meet 
any precision requirements and delivery 
schedules. Write for complete informa- 
tion and engineering data. 


OTHER Carma PRECISION PRODUCTS 
TRIM TAB ACTUATORS 
SOLENOID OPERATED VALVES 
FUEL CONTROL VALVES 
TEMPERATURE CONTROLLER 
WARNING LIGHT SYSTEMS 
LIGHTED LANDING GEAR SWITCHES 
PULSE CONTROL GENERATOR 
HYDRAULIC PUMP CONTROL 
SPEED SWITCHES 
CANOPY SEAL PRESSURE REGULATORS 


AS an approved supplier to prime con- 
tractors engaged in the production of 
classified material, Carma is staffed and 
equipped to step in at any stage of prod- 
uct development and perform capably as 
an integral part of the production team. 


arma 


ompany 


1879 MULLIN AVE. TORRANCE, CALF. 
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The sky is not the limit for 


Advanced programs of research and development are 
continually going on at North American’s Columbus 
Division—programs that stimulate the imagination. 


antenna, flight control, fire con- 


Microwave, radome, 
trol, servo-mechanisms and many more such projects 
are under intensive study. The men engaged are open- 
ing up entirely new areas in their professional fields. 

This is a particularly favorable time for you to join 
this rapidly growing Engineering Department. Facili- 
ties include 16 completely equipped laboratories. A 
new air-conditioned engineering building will soon 
be completed. 

The Columbus Division has prime responsibility for 
all North American’s aircraft projects for the Navy — 


engineers 


from concept through flight. Fine career opportunities 
for good men are available now. You should investigate 


immediately. 


OPPORTUNITIES IN EVERY FIELD: 
Aerodynamicists, Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Power Plant Engineers, Re- 
search and Development Engineers, Weight Engineers. 
Now is the time to act. Write: Mr. J. H 
Personnel Manager. Dept. 56AW, North American's 
Columbus 16, Ohio. 


Papin, 


Columbus Division, 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. ae 





SAFETY 


Marray: I can’t sce it from this side 

Crew: You mean back on the side? 

Crew: | don’t sce it from here, eithe: 

Crew: It’s right up over the top, off 
the wing 

:39 (Not readable.) . . . you guvs up 
there are asking for it. 

:49 Crew: Fuel tank isn’t ruptured at 
all, is it, Major? 

Murray: No. ‘The tank looks good 
from the outside. Let me cross 
over. Can vou see that side? 

14:04:18 Crew: Woody, | think that 
is the frost off of the lox tank vou 
see coming back there 

Crew: It could be, Dick. I mean, it 
is not too much 

Murray: I'uecl tank looks to be O. K 
Looks like there is none coming 
out. Appears to be no cracks o1 
holes in the fuel tank that I can sec 

45 Crew: See up around the shackle 
there, Dick? 

14:05:01 Crew: Around vour dorsal 
back here it’s all busted loose 
around your dorsal on the back 

15 Murray: Right up over you now 

:22 Crew: Hello, Joc Joe Vensel 

Vensel: Go ahead 

Crew: The source pressure in the X-] 
is completely shot and all the tanks 
are at zero. ‘The only thing loaded 
is the lox dome. The peroxide tank 
is empty. Fuel tank is empty of 
pressure but apparently there’s fuel 
in the fuel tank vet 

57 Vensel: O. K. Stand by a minute 

Murray: You haven't jettisoned perox 
ide vet, cither, have vou? 

Crew: No, we have no pressure. It 
won't go out bv itself 

14:06:10 Vensel: S00, this is 
phone |] 

Butchart: Go ahead, I irphone | 

Vensel: Butch, vou might as well 
drop it. Pick a good place 

Butchart: Any special place that vou 
want to pi it up it? 

Murray: | sugg vou hold 
ond until \ ec if the range 
cleat 

Butchart: Yeah. Would vou find a 
place for us, Major? 

Murray: I'll sure tn 

14:09:23 Vensel: Listen, Butch, | 
wouldn't monkev around too long 
Get rid of that damn thing 

Butchart: Hoping we could get th 
scat out, Joc 

Vensel: Negative To hell with the 
scat, Butch 

14:12:40 Chase: 800, what is vou 
locate? 

Butchart: Due south of the rockct 
range. seven miles, at 8,000 fect 

Murray: You going to drop on PB-3 

Butchart: Yeah, swinging around and 
im now due south of it. 

Murray: Hate to see this. 

Butchart: Yeah 

14:13:11 Crew: How about shooting 





al 
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MISSILE 
ENGINEERS 





en 


Many new positions are being created at Northrop Aircraft 
for missile engineers in a wide range of activity: control, 
guidance, servo, computers, recording, optical, reliability, 
electro-mechanical, telemetering and electronics. There's 
an interesting position for you, at your own experience 
level, with attractive remuneration and steady advance- 
ment, in one of the following groups 

GUIDANCE AND CONTROLS, encompassing research 
and development of advance automatic guidance and 
flight control systems for both missiles and piloted air- 
craft. Specific areas of development include: radio and 
radar systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer and 
magnetic tape recording systems, airborne analogue 
computer systems, optical and mechanical systems, and 
systems test and analyzer equipment 

FLIGHT TEST ENGINEERING SECTION, which plans the 
missile test programs and establishes test data require- 
ments in support of the programs. The data requirements 
are predicated on the test information required by the 
engineering analytical and design groups to develop and 
demonstrate the final missile design, and are the basis 
from which instrumentation requirements are formulated 

The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering Section 
is also responsible for the field test program of the 
ground support equipment required for the missile 

FLIGHT TEST INSTRUMENTATION SECTION, which in- 
cludes a Systems Engineering Group responsible for the 
system design concept; a Development Laboratory where 
electronic and electro-mechanical systems and compon- 
ents are developed; an Instrumentation Design Group for 
the detail design of test instrumentation components and 
systems; a Mechanic Laboratory where the instrumenta 
tion hardware is fabricated; and a Calibration and Test 
Group where the various instrumentation items and 
systems are calibrated and tested 

For 17 years Northrop Aircraft has pioneered in missile 
research and development. As a member of this forefront 
organization in this growing field, new opportunities for 
full expression of your initiative and ability will always be 
yours at Northrop 

If you qualify for any of these attractive positions, we 
invite you to contact the Manager of Engineering Indus 
trial Relations, Northrop Aircraft, Inc., telephone ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-N, Hawthorne, California 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


ntalM es 





liven Sherlock Holmes. with all of his scientific 


knowledge and equipment, could not equal the Inspection 
Department of Dallas Airmotive when it comes to finding 
evidence of defects in engine parts. Carefully and painstak- 


ingly, Dallas Airmotive’s Inspection Department checks each 


engine part as it comes through the shop. Those which are 
not absolutely safe are replaced with new parts while those 
which need reworking are sent to that division of Dallas 
Airmotive. When your engine is sent to Dallas Airmotive, it 


means safety and security to your flight hours. 


6114 FOREST PARK ROAD e ELmbhurst 3771 e DALLAS, TEXAS 


New York Office: Washington Office: 
1219 Marine Terminal Building Woodward Building 
La Guardia Station — Flushing, N.Y. 733 15th Street, N.W.— Washington, D.C. 





SAFETY 


the tires off of it, Major? 

Murray: Wait until I get my canopy 
open. 

Crew: O. K 

14:14:06 McKav: Major, this is 800. 
Can you check the stabilizer on the 
X-1A to see if it is 1 degree nose 
down? 

Murray: Yes, it seems to be nos¢ 
down but (not readable). 

23: Crew: Say Butch, we are getting 
a funny odor back here. 

Butchart: Roger. 

:37 Chase: You position again, SOO. 
Butchart: East of PB-3 about 4 miles. 
Swinging around to the north now 

Chase: Altitude? 

Butchart: 6,500 

Crew: Hey, Butch 

Butchart: Yeah? 

Crew: We smell something getting 
hot back here 

Butchart: O. K 

Crew: How long will it be? 

Butchart: About another minute 

14:15:05 Vensel: Butch, this is Joc 
You'll pull up pretty good when 
vou let go of it 

Butchart: Yeah. 
14:16:29 Murray: It’s all clear 
McKay: Where's she heading? 
Murray: She's going to hit just cast 
of PB-3. Going down tail first 
Real good position. That's all 

14:17:27 Butchart: Got a pretty good 

brush fire going down there 

:50 Crew: Butch, that thing was get 
ting hotter and hotter. You could 
smell it real. I was sweating it out, 
boy. 

Butchart: She is all right now, isn’t it? 

Crew: Yeah, all over 

Butchart: Anv more fumes back 
there? 

Crew: It's pretty good. I’m going to 
open the door now 

14:19:39 Vensel: S00, this is Far 
phonc ] 

Butchart: Go ahead, Joe 

Vensel: How is Joe Walker doing? 

McKay: Pretty good. Think he needs 
a vacation 

Vensel: Roger 

McKay: Sav, Woody, vou ready for 
that beer? 

14:22:47 Armstrong: 800 from 148 
S00 from 1458 

Chase: 800 from 662. Over 

Crossfield: Hev, Neil, will vou look 
over the bottom of the 29 for those 
people? 

14:24:52 Chase: Earphone | from 662 
I sce three wheels down, flaps. 
From a little distance he looks 
good 

14:26:17 Chase: B-29 setting down 
now 


Crew Statements 


Here are the statements prepared for 
the Accident Investigating Committee by 
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Just for fun, 


| think {Il 


answer this 


YOU'RE THE MAN who hasn’t answered a recruitment 
ad for a long time—and you are the man we would like 


to have answer this one. 


CWT—the Southern California Cooperative Wind Tun- 
nel—has completed an $8 million expansion program. Our 
staff needs expansion too. We are adding some junior men, 
but we are especially looking for experienced engineers — 
men with a solid background in aerodynamic testing and 


development. 


Even if you’re not considering a move now, we'd like 
to send you the CWT story. We think it can be to your 
advantage. Just mail the coupon below... 


WT. 





Operated by the California Institute 
of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 


NAME 


HOME ADDRESS 





WOVEN HEAT ELEMENTS 
are specially made 


to fit your individual needs 


A Safeway representative writes, 
phones, or if possible, visits each cus- 
tomer before blueprints are drawn to 
ascertain that we have all essential in- 
formation. As a result, every order, no 
matter how large or small, is filled ac- 
cording to individual specifications . . . 
tailor-made to meet your most exacting 
requirements. 








An unceasing research program is 
further assurance that every unit pro- 
duced by Safeway, the pioneer in woven 
heat elements, is keeping pace with de- 
velopment in industry. 





Typical applications are for helicopter rotors, 
aerial cameras, heated pipes, and propeller 
blades. Many more include heating and de- 
icing units in aircraft and a variety of heating 
elements for molds, dies, trays, tanks, ovens 
and dryers in industry. 





For your copy of a fact-filled folder, write to: 


HEAT 
ELEMENTS 
INC. 


680 NEWFIELD STREET ° MIDDLETOWN, CONNECTICUT 
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SAFETY 


some of the pilots and crewmen in the 
three days following the loss of the X-1A 


Butchart: 
1. As has been our pract 


luring the past tour years the co-pil 

the actual flying during the climb and 

while the pilot coordinates the operation 

md sets up the actual drop time, starting 

it the six minute warning. As pilot of th 

B-29, I was calling out the minutes remain 

ing. Our launch check-off sheet calls 

1 six minute warning followed b 

minute warning and then nothing 

the 70 second warning. On the few 

tions we have had with the X-1A I 

wen calling out each minute to help the 

rew, as thev had been reaching the tw 

minute pomt with about three mimutes 
, : 


work left Ihe same was tru mn 
flight, but I called off the two minute warn 


ing knowing it would be s > OV 
that time to drop 
2 During thi timc " ittention i 
divided between three things: keeping an 
eye on the engineer's panel .as the Number 
+ engine was hot, showing 260 degre 
to 261 degrees on cylinder head tempera 


ture and I had already had the engineer 


open th owl flaps VICK legree mot 
each time); w g ul ight path a 


, 
ny delay 


hut-off 
alv< open 
that th Xplosu 
It took what 
ne to realize that it w 
bomb ba it first I 
mother rplan 1 
nos uy vard ir | th ug 
lown uy 
slight \ the B-29 
thoug I l 
time I 
geht hand 
NicKay 
alre id) 
panel wh 
l the oth 
I started to | 
safety pin that 
l stopp 
th Wil 
Murray 
had had a “smal eX] 
rvthing looked “O.K 
want to get all th safet 
lever is in a position that ca 
quite easily with any moving about from th 
oO pilot 
3. McKay must have thought I was hav 
ing trouble with the wire, because he pro 
ceeded to pull the wire and the pin and 
held the pin up so I could see it. Things 
were happening mighty fast about this tim 
and I recall turning around, cither before or 
after this pin pulling stuff, and I saw Jack 
Moise picking himself up off the floor and 
he moved toward me a little way looking at 
me with that look in his eyes “what do we 
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Wherever the Air Force goes... 
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Herman Nelson delivers BTU’s “PDQ” 


Delivering heat in a hurry for the Armed Forces has been 
a Herman Nelson assignment for over 15 years. As pio 
neers in packaged, portable heat, Herman Nelson engi 
neers know how to translate new laboratory thinking into 
dependable, functional field units. 

If your problem is spot heat capable of high maneuver 
ability, Herman Nelson is ready to assist you in finding a 


practical, wor kable solution. 


ing Products. Output: 40,000 to 450,000 BTU 


fo 100 


per hour. Operating range: —65° F., up 
F. Weight: 280 lb 


This model BT-100 Portal Heater isang (AAR | qelson 





The Helicopter You FLY LIKE A PLANE... 


Pilots who have never been in a helicopter before are 
amazed at the ease with which the Kaman HOK-] 
can be flown. Any pilot familiar with fixed wing 


aircraft can fly the HOK-1 and fly it well. 





SAFETY 


do now bout tl me Murray made h 
| uuld get Walk 


na fire but it was 


ctr" |) Our Engineers are bright as buttons 


in d 1 if Pavn \ 
f th 





and they aren't on pins and needles 














Kaman Engineers are a shirtsleeves bunch with a tremendous 
job to do and the pride and ability to do it. Part of their 
driving incentive is the relaxed atmosphere found everywhere 
at Kaman. You may be sure, though, that every man is 
pulling his own weight and then some. 


The many new products and the large number of aeronautical 
“‘firsts’’ that have come from Kaman in ten short years attest 
to the quiet efficiency with which Kaman engineers, and all 
the Kaman people, go about their business. 


It is apparent that such industry and ability are rewarded. 
how we g In addition to the well earned pat on the back, Kaman makes 
md needh its appreciation tangible with top level salaries, opportunities 
a , oie 4 and working conditions. 

dumped. L asked Major Here’s your chance to button down the job you've been 
1 target assigned and som wanting. Check the position you can fill and return the 


that PB-3 was clear. I , , 
sea Soe ae ¥ : coupon with a brief resume, now. 
l 1 IAC ‘ ( tii 

waded for th 


oO ol rt] 
p trom north 


over the target about 23 

left turn and started a pull AMMAN 
lrop at about 200 mph 

would not have spc 


r 
is if was extremel 





i pilot and an empty lox 
normal droy lever failed to 1 THE KAMAN AIRCRAFT CORP. Aerodynamics 
X-1A and inged the micro 71 Old Windsor Road Design Drafting & Layout 
Dynamics 


: ” . ' ‘ 
' o or three times before turning Bloomfield, Conn. Electrical Design & Layout 
nd and calling to someone standing nea Electronics 
mergency drop hand to pull it. I felt Att: W. M. Tynan, Administrative Engineer Liaison 
Mechanical Design 
] rol \ ] someone <¢ . 
X-1A dr p away ind heard omcone sa\ on 7 O) Pretiminery Design & 
iway clean. I circled the target once Research 
th vreckag ibout 4 to 4 mile Address - Stress Analysis 
F { t ! 
und a littl ist of the target. A small City Systems Development 
_ C) Structural Design 
till burning and | could see mark State Test & Development 
ground showing the force of the ex Thermodynamics 
: = : : : Home Phone Weiahe 4 
one out each side quite far but orgmts 
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SAFETY 


not m 
, , 


..- Offered ina 
wide range of sizes 


062" ID 


#50 wire on 
5 * OD 


#15 wire on 
= 


| 

1 

| 

! 

! 

| 

1 

’ 

! 

! 

| 

| 

1 

. ' 
A ~ : 2 eth | 
‘ ee. « - ‘> ww —— ! 
-fa8 aed Pe i 
Whether it’s a complex 10 etic ampli- ! 
fier or a pe bah ame ae > is | 
i [= S New core materials are used in | 
‘oroidal magnetic amplifiers, reactors and trans- | 
formers to achieve maximum performance. } 
sine: besecpendea, enertetioticn od deena 1 

, impregnation, encapsulation and electrical | 

of the final assembly is carefully controlled | 

to tain the original characteristics. i 
Submit your toroidal problems for our immediate — 
attention . .. Call RAmsey 9-1123 — or write today. © 


Constantine Engineering Laboratories Go.’ 


MAHWAH, N. J. 
see =e I 

Your plant is only hours away by the Celco Air Fleet Bp ere 

from the fu 

vard long the dors 

e airplan t 
THREE-AXIS ude to abort the igh 
ind t 


> PLIGHT SIMULATOR § *i 








Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
vally-perpendicular reference 
axes, the CTI Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 
with no gearing, the instrument 
accepts independent voltage 
signals in each of the 3 axes and 


COLOR TELEVISION INCORPORATED 


BELMONT 6, CALIFORNIA 
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converts these vector analogs 
into a position corresponding to 
the defined space vector. 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraftor missile in flight, 
the unit expands the capabilities 
of any laboratory. 


Write for brochure 
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sOUTCeS 
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it Boeing 


transport has already 


ten mayor overseas 


and domestic iirlines These commer 


cial orders, together with Boeing's tre 


me ndous b i¢ klog ot 


mean that this company will continue to 


military contracts, 


expand during the vears ahead 


Growth is a Boeing habit. During the 


past 10 years, for instance, the number 


of Boeing engineers has increased 400%. 
Expansion at this rate spells job stability 
— and plenty ot 


opportunity to move 


ahead. Boeing promotes from within, and 


he Ids merit reviews every Six m nth 
vive each enginecr a pe 
recognition d 
income 


g engineers don’t 


hey work in sn 

n such project 

is the B-52 and 
vers, the BOMIARC IM 


nissile, the 502 gas turbine 


velopments still under security 
Qualified engineers and scien 


1 > 
ail types are needed if Boeing 


You'll find high 
stimulating contact with men outstand 
Orher 


advantages include libe ral insurance and 


starting salaries 


ing in the world of engineering 


retirement plans, and a choice of modern, 
young spirited communities in which to 
live. Boeing helps arrange special work 
schedules for engineers taking graduate 
studies, and pays all tuition and fees. 
You're missing a bet if you don't at least 


find out how Boeing can help you get 


SEATTLE, WASHINGTON 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-57, Seattle 24, Wash. 
F. B. WALLACE, Staff Engineer—Personnel 
Boeing Airplane Co., Dept. C-57, Wichita, Kansas 
A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. C-57, Melbourne, Fla 
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SS OEM G&S 


Aviation leadership since 1916 


WICHITA, KANSAS 
MELBOURNE, FLORIDA 
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This letter moved a man ahead 5 years 


Two years ago a man took 10 minutes to write this letter. Today he enjoys 
the responsibility and professional standing in the AuToNetTics Division of 
North American that might have taken 7 to 10 years to achieve in other fields. 


THE FIELD AT AUTONETICS—A FIELD OF OPPORTUNITY 

Now under way at AUTONETICS are nearly 100 projects, comprising 
some of the most advanced and progressive work being done today 
in the fields of Electronics, Electro- Mechanics, Control Engineering 
and Data Processing. 

You will work on automatic control systems of many kinds, for 
manned and unmanned vehicles. Every state of the art is represented, 
from preliminary conception right through flight testing. Facilities are 
the finest obtainable. Your colleagues will be men of ability and 
imagination, of the highest professional standing. 

The long-range potential in this field is truly limitless. The tech- 
niques being developed at AUTONETICS today will have the widest 
application in the industrial methods of tomorrow. 

You owe it to yourself to consider how far you can advance by 
entering this exceptionally promising field right now. Here are the 
opportunities: 

COMPUTER SPECIALISTS + COMPUTER APPLICATION ENGINEERS « 
ELECTRO-MECHANICAL DESIGNERS + ENVIRONMENTAL TEST ENGI- 
NEERS « ELECTRONIC COMPONENT EVALUATORS + INSTRUMENTATION 
ENGINEERS + FIRE CONTROL SYSTEMS ENGINEERS + FLIGHT CON- 
TROL SYSTEMS ENGINEERS + ELECTRONIC RESEARCH SPECIALISTS + 
AUTOMATIC CONTROLS ENGINEERS + ELECTRONIC ENGINEERING WRIT- 
ERS + INERTIAL INSTRUMENT DEVELOPMENT ENGINEERS + PRELIMI- 
NARY ANALYSIS AND DESIGN ENGINEERS «+ RELIABILITY SPECIALIST 


Write your letter today. Decide now to get the facts, so you can make the 
most of your potential. Just put your address and brief qualifications on 
paper— handwritten will be fine. Reply will be prompt, factual, confidential. 


Write: Mr. A. Brunetti, Autonetics Engineering Personnel, 
Dept. 991-11 IRE, P.O. Box Aw, Bellflower, California 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


AUTOMATIC CONTROLS MAN HAS NEVER 1LT BEFORE 
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( ] got out, I 
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the liquid oxygen tank area. I also 
that the right main landing gear was 
3. Then I went back to the forv 
of the B-29 to get a better look at the 
to se f ther any 
fire I then noticed cither liquid oxygen 
vapor or smoke around th 
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AIR-CONDITION & R 


OMES? 
a 


ENGINEERS at Hamilton Standard, asked to take on this 


assignment on the basis of orders from several of America’s foremost 


aircraft manufacturers, looked it square in the eye . . 


. went to work and 


came up with the product. This sort of challenge is a constant stimulus 
to our Design Team, producing fuel controls for jet and nuclear engines, 


jet starters, pneumatic valves. . . 


a wide range of equipment for America's 


most modern aircraft. You will find you can concentrate on these problems 
and do your best work, for able teams of trained engineers will supple- 


ment all your activities . . 


. each contributing its own special talents 


It's 


a great place for the designer who wants to be in on everything that's new 


in aviation. How about you? 


IN NEW YORK, Engineer Interview Center 


open Monday through Saturday |0 A.M 


to7 P.M 


Gov. Clintor 
Call PE 


Hotel 
nnsylvania 6-3400 


MAIL YOUR RESUME TODAY 
outlining your experience and education, to 
W. H. Brownell at the address below: 


HAMILTON STANDARD 


DIVISION OF 
UNITED AIRCRAFT CORPORATION 


25 Brodley Field Road, Windsor Locks, Connecticut 
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A DIRECT CHALLENGE 


TO THE PRODUCTION DESIGN ENGINEER 


You actually see what your design produced. 


The Design Engineer at Rohr is engaged primarily in the 
tremendous field of power packages and power plant com- 
ponents, plus related structural design . . . the translation 
of theoretical into production design with consideration 
for serviceability, function, materials, and integrity encom- 
passing all engineering factors that enter into design of 
the complete aircraft itself. 

Here's the direct challenge you seek — the personal 
reward you desire. Because here, at Rohr, engaged in the 
practical design of ready-to-install aircraft power packages, 
your association is direct to the manufacturing of the item. 


WORLD'S LARGEST PRODUCER OF 


And, of course, lovely Chula Vista, California, located on 
beautiful San Diego Bay, offers you and your family the 
wonderful, outdoor, semi-tropical living you've dreamed of. 

If you are experienced as a production design engineer, 
looking for the direct challenge and reward, and a better 
life, write Rohr now! 

Please enclose full resume and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft 
Corporation, Chula Vista, California, Dept. 33A. 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 
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TRANSLAND’S Ag-2 farm plane is rolled out at Torrance, Calif., Municipal Airport for its maiden flight. 


Specialization Moves Ahead in Planes f f. 


\ircraft manufacturers are striving to 
break through the barrier of obsolescent 
war surplus agricultural planes with new 
high-performance, especially 
types. Of the trio of sprav/dusters pic 
tured on these pages, two of them are 
U. S.-designed, the other an Australian 
product 

Most sophisticated is ‘Transland 
Co.'s Ag-2, which started its test pro 
gram Oct. 11. Takeoff was made in 
less than 400 ft. at 4,033 Ib. gross 
weight. Pilot Robert (Bat) Masterson, 
1 graduate of USAF’s Experimental 
light Test School at Edwards AFB, 
climbed the Ag-2 conservatively to 
2,500 ft. at 1,400 fpm. at normal 

ited power on its first flight 

Design 


de signed 


gross weight is 6,000 Ib 


Pratt & Whit 


Ag-2 is designed 


Powered by a 450-hp 
ney R9SS engine, the Ag 
to fly at 80 mph. at full load with 
flaps down using 58% power. Normal 
cruise speed is 142 mph. Details of the 
Ao-2’s characteristics were reported in 
AviATION Week July 2, p. 83-54 
lransland plans a world-wide dealer 
sales and _ service Price 
complete with dust and spray dispens 
will be approximatch 
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TEST PILOT Robert Masterson takes off in Ag-2 to begin tests for CAA certification. 
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Australia. by 


SCTVICC, 
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Kingsford Smith = Avi 
Ltd. Designer | ellarini 
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configuration will result in 
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cient spray patterns than ar possib 
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Conventional Position 
How 


for the plane mounts the spray 
in fairly conventional position 
the stub wings and it has been 
that wing-tip and 
rather than the fuselage, play 
the greatest havoc with spray 
Designed to carry a payload of ap 
proximately 14 tons, the PL-7 will cost 
ipproximately $35,000. L. E. Phelan, 
North Hollywood, Calif., aircraft parts 
distributor, said that the Australian 
would like to have the PL-7 
produced _ her National Aircraft 
Corp., Burbank, Calif., is 
be interested 
Fuselage of the PI 
main sections, the forward portion be 
ing a mild steel tank forming 
1 hopper carrying spray/dust material 


these are obtained is not ck 

nozzles 
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field 
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vortices, 
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company 
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7 comprises two 
welded 
Engine mount and nose wheel are 
ittached to the forward face of the 
hopper. On the tank's reat 
fitted the aft fuselage. Rear 
is fabricated of welded steel 
with lower half of the structure 
ing the main loads 

lop wing is of composite construc 
tion having a D-section torsion box of 
riveted aluminum alloy. Trailing edge 


ribs are made of welded tube, 
each rib being bolted to the aft face 


face 1S 
fuselage 
tubing 


Carry 
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rformance include 
197 } y 
mph.; Cruise speed it 
a . 
112) mph yperating speed, 


1) mph.; rate of climb, fullv loaded, 
740 fpm.; still air range, 360 mi. ‘Take 


off distance to clear a 50 ft. obstack 


75 ] 


ven as 475 vd.: landing distance 
vd. (with empty hopper 
details are available on the 
1000, which superficially — re 
the World War II Stearman 
mversions it is designed to 
Powered with a 220-hp Con 
il engine, it is reported to have 
itisfactoril vith a 1,000-lb 
id, although this does not bring 
the plane to full gross weight. Fuselage 
semi-monocoque metal construc 
ion: wings are of stressed-skin con 
truction with metal ribs 
Landing gear is a conventional tri 
pod type with rubber shock cords. ‘The 
Clark 1000 has been flight tested ap 


proximately 60 hr. Clark Aircraft Co., 


Inc., is located in Marshall, Tex. 
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ENGINEERS... 
Bioko) Gaus 3. le 4-9 oa Wk -y Ue: 


VAI ZelU am lileolil-Melile Mi loleelifels 
allow you to live in a home 


like this 


-spend your 


leisure time like this2 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 


you'll be where you want to be professionally, 


DOUGLAS 


ae 1 hae O? 
and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 

For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 

DOUGLAS AIRCRAFT COMPANY, INC, 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 





Maine Promotes Airports 
For Use by Industry 


Maine is campaigning private industr 
th whout the nation to locate th 
manutacturing sites adjacent to its un 
used airport som tate-owned Ine 
wnhned by communiti 

Hundred ot opi of a pa 
booklet cataloging the urports and the 
facilitic ire being distributed len 
fields are described in the current offer 
ing. but more will be added Maine's 
Department of Development and Com 
merce at Augusta, savs that there ar 
pproximately 74,000 ft. of practical 
unused runwavs scattered around thx 
state 

It notes that its initial efforts to have 
industry build on these sites has re 


II 


sulted in inquiries from several aircraft 
and aircraft parts manufacturers. 


PRIVATE LINES 





Learstar Mk. 2 conversion has been 
ordered by Minnesota Mining & Manu- 
facturing Corp. on a Lockheed Lod 
star used bv board chairman W. I 
NicKnight The 3-M rder brings the 
total number of Learstars on order and 
in rvice to 2¢ 


First phase of flight tests has been 
completed by French Boisavia Anjou 
light-twin  five-seatet lop speed 
been tablished as 185 mph., c1 
peed 1 155 mph Powcred by 
hp. Snecma engines, the Anjou 
1,100-mi range 


Engine overhaul rate of 500 monthly 
be ng handled b Dalla Airm tive, 
Dalla lex bir ha idd d the 
oming V0435 \1B heli 
the Bell 47G and +7] 
DI overhauling 

ompany r enth 
q rt varchouse 


part torag 


Japanese will build 150 Cessna | 
liaison planes under license 
$100,000. Plan« will be built bi 


Hea Industri 


Ten Holste Broussard single-cngin¢ 
utility aircraft will be acquired by thi 
Argentine Government from the French 
manufacturer lo date Avions Max 
Holste has sold 325 of the planes to 
French and foreign buvers. 


C-47 conversion has been delivered 
by Timmins Aviation, Ltd., Montreal, 
Canada, to Transports Aeriens Intet 
contintentaux, Paris. ‘Timmins recenth 
sold a Royal Gull amphibian to the 
Quebec Provincial Department of Lands 
and Forests. 
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New Zealand Spray Planes 


Fertilization of large tracts of poor soil by airplane receives strong backing of New Zealand 
g | g 


oe am. 
pe 
_ 


government. From top to bottom, a Grumman Avenger, Fletcher Utility and a de Havilland 
Tiger Moth are loaded, the latte: pair from a special mobile hopper which loads the plane 


in half-a-minute while the pilot keeps the engine running. 








Reading from left to right: Larry Mead, Project Engi- AVIATION WEEK has covered the “‘Tiger’’ since the 
neer for Grumman Aircraft Engineering Corporation, first demonstration flights of this Navy fighter, which 


the F11F-1 Grumman “Tiger”? and Dave Anderton. embodies the newest aerodynamic design principles. 





Dave Anderton, Assistant Managing Editor of AVIATION WEEK, 


Builds Top-Flight Reporting on First-Hand Experience 


N-THE-SPOT investigation is the pol- 
O icy that governs all technical reports 
which appear in AVIATION WEEK. In the 
past 12 months, Dave Anderton has made 38 
trips into the field . . . visited every Research 
and Development Center of the USAF, cov- 
ered missile development from New Mexico 
to the Bahamas—and many major aircraft 
plants here and abroad. 38 trips—38 stories 
for his magazine. 

First foreign journalist to report on France’s 
Dassault Mystere fighter, Dave even scored 
a beat on envious British journalists when he 
covered the Gloster Javelin, RAF operational 
fighter, while it still was an experimental 
project. Here at home, Dave lived—literally 
—at Boeing’s Seattle plant during first flight 
tests of the 707 jet airliner. 

He’s just back from serving as a U.S. Dele- 
gate to the International Congress of Astro- 
nautics in Rome. At the same time, R. W. 
Martin, publisher of AVIATION WEEK, and 
Bob Hotz, Editor, were overseas for the air- 
show of the Society of British Aircraft Con- 
structors; Hotz also attended the meeting of 
the International Air Transport Association 
in Edinburgh. Bill Jessup, Managing Editor, 
covered the Canadian International Air Show; 


Claude Witze, Military Editor, headed a five- 
man editorial team at the U. S. National Air- 
craft Show. No doubt about it—AVIATION 
WEEK editors get around! 

In Dave’s case, turning out definitive stories 
week after week comes naturally. Still in his 
thirties, he holds a Bachelor of Aeronautical 
Engineering degree from R.P.I., has served as 
a design engineer in prop-powered and jet- 
propelled aircraft projects. Before joining 
McGraw-Hill, Dave was project engineer for 
the Hermes B missile, and conducted a study 
on one ancestor of the ICBM — intercontinen- 
tal ballistic missile. 

Inside knowledge of the fields and problems 
of their readers is one of the reasons McGraw- 
Hill editors like Dave Anderton produce 
publications that lead in their fields. And 
McGraw-Hill has 485 full-time editors, backed 
by hundreds of correspondents, assigned to 34 
publications. In the 16 specialized areas they 
serve, more than a million men pay to read 
McGraw-Hill magazines. They control speci- 
fication and buying of your products and 
services . . . a market valued in billions of 
dollars that you reach for pennies per call 
with your advertising placed in McGraw-Hill 


magazines. 


McGraw-Hill Magazines 


McGraw-Hill Publishing Company, Incorporated 
330 West 42nd Street, New York 36, New York 











EMPLOYMENT OPPORTUNITIES 


DISPLAYED UNDISPLAYED 


SS The advertising a $27.60 pe nel 


—— . 
\ r or all advertising appearing on oth figure payment count 5 average words 
NATIONAL than a contract basis. Contract rate as a line. Box numbers—counts as 
ioted on request i ne 
\ COVERAGE . ‘2 of above 
: Or 


VW ~) 


—~—RATES——— 


$2.10 per tine, minimum 3 lines. To 


Position Wanted ads are 
An Advertising inch measured 7 rate 
ertic y on a column Discount of 10% 
nches to @ pag wie in advan 
t ns 
Sub t Agency Co n Not ib t to Agen Cony 


Send NEW ADS to AVIATION WEEK Classified, P.O. Box 12, N. Y., for Nov. 12 issue closing Nov. 2 























Bendix” 


Provides MIDWEST Opportunities for 
Experienced Engineers 


In South Bend, hundreds of professiona! people 
hove found a community odequotely sotisfying 
for a highly educated way of life. Notre Dame 
Is an'excellent center for technical, gredvote 
study, os well as affording cultural opportunities. 


Immediate openings available in reseorch, design, 
test and development: 


AIRCRAFT JET FUEL SYSTEMS Ce 


Electro-Mechenico!l Design 
Magnetic Amplifiers 

Nuclear Control Applications 
Rocket Circuitry 
Servo-Mechonisms 

Systems Evaluation 
Thermo-dynomics 

Transistori zation 

Vibration Analysis 


Computer Applications 

Heot Transfer 

Stress Anol ysis 

Structure 

Systems and Component Design or 
Testing 


AIRCRAFT LANDING GEAR sae 


Conventional! Brokes 
Hydraulic Systems 
Mechanica! Design and Test 
Power Brake Research 
Power Steering 


AUTOMOTIVE COMPONENTS ti 


If you are interested in any of these engineering 
projects, send a summary of education and ex- 
perience to: 


Technical Emoloyment, 

Department A-6, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
401 Bendix Drive 

South Bend, Indiano 














TEST 
ENGINEERS 


DO YOU LIKE 
YOUR ENVIRONMENT? 


Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance and 


Aircraft Fire Control Systems. 


OUR ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Labora- 
tories in the country and is in the 
process of a Major, Permanent Expan- 


sion. 


Men hired will enjoy working with 
the finest of test equipment and facili- 


ties, together with top men of the field. 


We are currently engaged in the fol- 


lowing Types of Test Activities: 
e VIBRATION TESTING 

@ COMPLEX WAVE ANALYSIS 

e LOW TEMPERATURE—ALTITUDE 
e HIGH TEMPERATURE 

e@ RELIABILITY EVALUATION 

e INSTRUMENTATION 


Write Mr. J. Heffinger, 


Supervisor of Salaried Personnel 


THE 
ELECTRONICS 
DIVISION 


GENERAL MOTORS CORP. 


FLINT 2, MICH., 
MILWAUKEE 2, WISC. 
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EMPLOYMENT OPPORTUNITIES 


Forecast for omorrow 


—-CAVU 


Ceiling and Visibility Unlimited—the most encour- 
aging forecast for pilots. And, in another sense, the 
same forecast—unlimited—applies to your career 
opportunities at Goodyear Aircraft. 

For here is a place where you can grow. Here, your 
imagination and ingenuity will provide the raw 
materials for transforming your ideas into realities 
that pay off. And to help put your ideas to work, 
we have the most modern facilities available, includ- 
ing one of the largest computer laboratories in the 
world. At Goodyear Aircraft, every idea is a prime 
commodity and is given a chance to mature. 

The proof is in the record. Both in peace and in war, 
our engineers have transformed their ideas into 
realities that benefit nearly every aircraft in our 
skies. Airships, plastics, electronic guidance and 
computing equipment, structures, missiles—the list 
is long and broad. And it’s still growing. 


They're doing big things at 


Because of our continued growth and diversifica- 
tion, we find it necessary to expand our engineering 
staffs at both Akron, Ohio, and Litchfield Park, 
Arizona. Opportunities are unlimited for creative 
engineers in all specialties. If you have faith in 
your ideas and confidence in your ability to make 
them work, you will find at Goodyear Aircraft the 
stimulation of creative challenge and the satisfac- 


tion of realistic accomplishment. 


Salaries and benefits are, of course, liberal. And 
if you wish to continue your academic studies, 
company-paid tuition courses leading to advanced 


degrees are available <t nearby colleges. 


For further information on your career opportu- 
nities at Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


GOODYYEAR AIRCRAFT 


THE 
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TEAM TO TEAM WITH in 


ABRONAUTICS 





EMPLOYMENT OPPORTUNITIES 





ELECTRONICS ano SYSTEMS personnel 


gre L—_— = =__==S = SSS) = 


Openings now exist at 


|. BATTELLE 


6 in the following areas 





Mathematical and Statistical Analysis 


Digital and Analog Computer Programming and 
Problems Analysis 


Communications and Telemetering Programming 
and Problems Analysis 


Radio Optics Analysis and Development 
Reliability Engineering 
Nuclear Reactor Power System Control 
Theoretical Physics 


Guidance and Control System Analysis and 
Development 





Stable Platforms 
Space Reference Systems 


High Accuracy Servos 


For Descriptive Material Regarding Our Operations Write to: 


TECHNICAL PERSONNEL OFFICER 


BATTELLE INSTITUTE 


485 KING AVENUE COLUMBUS, OHIO 


m=. PAS SS. ASS DSI HT. AS HT SS. SSS Ss —H]0 


| 
| 
| 
| 
| 
| 
| 
= 
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HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Bell 47 
Sikorsky 8-55 


asiatéin, ox. BOX NUMBER 


P. 0. Box 1850 Ventura, California 





Don’t forget the 





When answering the classified advertise- 





ments in this magazine don't forget to put 
UNUSUAL OPPORTUNITIES the box aumber on your envelope. It’s our 


can be found each week in the only means of identifying the advertisement 


EMPLOYMENT SECTION OF | | "°° ** ser: 


"tum mamnea ra cememaamemaamae mnemmemamemmmaaaaeerene 
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DEPARTMENT 
HEAD 
AERODYNAMICS 


—TO $16,000 


Expanding west coast missile 
manufacturer has opening for 
man to head up the newly com- 
bined aerodynamics and flight 
control sections. 


10 years minimum experience. 
Prefer advanced degree in 
Aeronautical Engineering and 
ability to participate actively in 
flight controls analysis. Super- 
visory experience required. 
Facility interviews offered to 
qualified responders. 


Reply in confidence to: 
P-3254, Aviation Week 
P. O. Box 12, N.Y. 36, N.Y. 








7. 


structural 
research 


engineer 


- with aeronautical, me- 
chanical or civil neg eering 
ak e and from 4 to years 
ota frame structural 

e, Capal 


ils of your 


MR. DAVID G. REID 
Engineering Personnel Mer. 
@ wcrvaue AVIATrIiaw 
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were in 
Milwaukee so we ought 
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An AC* ENGINEER TELLS HIS STORY 


Working at AC, THE ELECTRONICS DIVISION OF GENERAL MOTORS is exciting . . . challenges every 


inch of my engineering ingenuity, currently | am working on a phase of the Inertial Guidance System 
Program. A month or two ago | was equally absorbed in our Jet Engine Fuel Control Program. | am 
certainly growing ENGINEERING “KNOW-HOW-WISE” and my solary checks reflect it. | started at a 
gosh, | like it here. 


good salary ... have had regular increases in salary and position... 


AND, | enjoy AC's MASTER'S DEGREE PROGRAM, University of Wisconsin—Milwaukee. | attend evening 


classes and AC is paying my tuition and with no strings attached. 


My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming 


beaches, parks, playgrounds thot ore ours for the asking. We have the cultural and shopping advantages 
of the big city in a community long known for its small town hospitality. 

P.S. AC's Permanent Expanding Electronic Program provides openings for more 
“square pegs” 


Mechanical, Electrical Engineers and Engineering Technicians. Even 


ore provided “square holes” at AC. 


Write today in strictest confidence to my friend, Mr. J. F. Heffinger, Supervisor of Salaried Personnel 


2K AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Flint 2, Michigan 


Milwaukee 2, Wisconsin 
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EMPLOYMENT OPPORTUNITIES 








RADIO 


EXECUTIVE OPPORTUNITIES AND 
IN THE CESSNA SALES DIVISION eae ‘ce 


REGIONAL SALES MANAGERS Familiar with low voltage DC aircraft 


- : —— equipment such as generators, starters, 
e Executive management experience necessary in initiat- regulators, navigation and communica- 
ing and administeri 
ef: g “ % sited sales aoe eres : tion systems, and their installation. Ex- 
—— in supervising and directing a sales perience in custom installations of such 
rganization. 
g equipment on a variety of executive 
¢ Aircraft Background desired. oteansttt Guitiabiie 


REGIONAL SERVICE MANAGERS Pe 
© Travel out of and headquarter in Wichita. PIPER 
e Aircraft maintenance background desirable. AIRCRAFT 


¢ Must be competent pilot. CORPORATION 


LOCK HAVEN, PA. 


PARTS MERCHANDISING MANAGER Phone Lock Haven 6711 


Ext. 259 








¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

¢ Must have automotive parts experience on zone mana- Mr 


ger level. p bl 
| romotable 
CESSNA : Engineer 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World’s Leading Producer of Executive Aircraft, send your : to 
resume and recent photograph to the Professional Placement Supervisior, ' 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, $10, uve 
Kansas. (No phone calls, please.) 
fe need a coupl 

ers ready 

ronsibilit 























A most important element of engine design is harnessing 
the power to bring the aircraft home safely This puts a 
Controls Engineer in a key spot 

Now unique opportunities exist for talented men to de- 
velop controls for new product line of advanced small 
turboshoft, turboprop and turbojet engines. 


CONTROLS ENGINEERS 


are Key Men at this company in 
ENGINE CONTROLS DEVELOPMENT 





Move Up 


PRELIMINARY DESIGN 


We have one opening for a graduate 
engineer in mechanical or aeronautical 
engineering well experienced with the 
performance of current turbojet, turboprop 
and ramjet engines. 


* 

” 

e 

. 

e 

= 

« 

a 

- 

+ 

+ 

. 

e 

® SYSTEMS DESIGN: responsibility to design and develop 
advanced systems—performance requirement sche- 

os matic diagrams—component and test specifications 

. 

+ 

+ 

7 

* 

” 

. 

= 

7 

. 

o 


COMPONENT Senet: design, develop and package 
specific controls mponent sensor sctuator fuel 
flow components, etc 

To assume full responsibility for analyzing 

and evaluating power plants and their 

installations for applicability to prelimi 
nary design studies concerning the most 
advanced type of aircraft and guided 


missiles. 


EVALUATION: determine controls test faciliti« 

component and systems testing. Correlate te 
Evaluate test results. Make recommendat 
groups 

ANALYSIS: determine engine controls parameté 
pare system Block diagrams. Analyze 
bility Provide performance specificat 
and components 


Send resume to: 
Manager, Engineering Personnel Dept. F 


BELL AIRCRAFT CORPORATION 
P. O. Box 1 Buffalo 5, N. Y. 


Please write in strict confidence to 


P-3189 Aviation Week 
Class. Adv. Div. P.O. Box 12, N. Y. 36, N 
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EMPLOYMENT OPPORTUNITIES 


DESIGN | . 





: \ 


ENGINEERS “ss 


For every engineer who contributes to ‘eg # 
aircraft there’s a time to take a bow. The designer's turn 
comes last, however, for his achievement isn’t complete 
until initial production begins. And then it’s often overlooked. But not 
at Chance Vought. Here, the designer stays with his creation, from 
drawing board to fabrication . . . from test to production. He’s 
there for his final bow. This opportunity to see an idea 
through to completion is just one advantage a Vought 
designer enjoys. Discover them all, and 
investigate your qualifications 
for sharing them. 7. 
Address a resume of your , 


background to: 


Dept. 11-3A Engineering Personnel 


} 
) 
Ee ae 


GHT AIRCRAFT 


INCORPORATED - BOALLASB, TEXAS 





EMPLOYMENT OPPORTUNITIES 





| Take command 
of your future 


FLy AS A CO-PILOT witH T WA 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
— starting salary of $400 from first 

day of training; beginning with the 
third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 
flight pay; annual sick leave; paid 
vacation; liberal free transportation for 
you and your family each year; 
retirement plan; group insurance 

and many more. 


QUAL mg yey ~ Aged 22 to 30; 
between 5’7” and 6’2”, can pass 
TWA physical. Must have: 400 hours 
total pilot time; CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating. 
Radio Telephone Permit Third Class. 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. 


a 
TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 








il 


~- 


Engineer, ME, EE 


Nuclear Reactor Design 
for Aircraft 


A long-range well-paid « 
pre 


OPENINGS AT CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


iddress replies in confidence, stating salary 
requirements to location you prefe 


J. R. Rosselot L. A. Munther 
P. O. Box 132 P.O. Box 535 
Cincinnati, 0 idaho Falls, idaho 


GENERAL @® ELECTRIC 
Mii 








KANSAS CITY, MO. 
ENGINEERS 
PHYSICISTS 


ENIOR wis... 


are invited to investigate challenging and creative work on 
ADVANCED WEAPON SYSTEMS 
ADVANCED TARGET SYSTEMS 

in the recently organized Advanced Development Division of 


RADIOPLANE COMPANY 


Engineers with experience in Electronic and Electro- mechanical systems 
analysis, design and development; Aeronautical Engineers with preliminary 
design experience; Electronics Engineers with microwave electronics and elec- 
tronic countermeasures experience; 

Physicists who have worked in operations analysis, microwave electronics and 
radio frequency propagation phenomena; 

Mathematicians who have experience in operations analysis and in digital com- 
puter problem analysis. 

We are endeavoring to staff a number of senior engineering and scientific posi- 
tions. We place a premium on training and experience. 


Personnel Mgr., A-1 
Radioplane Company 
8000 Woodley Avenue 
Van Nuys, California 


Send complete resumes to: 





STRESS ENGINEERS 
DYNAMICISTS 


EXCELLENT OPPORTUNITIES 
with 
ESTABLISHED FIRM IN 
HELICOPTER INDUSTRY 
SALARY OPEN 


CALL OR WRITE 


PREWITT 
AIRCRAFT 
COMPANY 


E. MADISON & HOLLY AVES. 
CLIFTON HEIGHTS, PA. 
MADISON 6-6500 








SALES ENGINEERS 


Several openings exist for representa- 
tive of major airframe manufacturer. 
Must have sales personality and ability 
to represent company at top level with 
customer on engineering problems, and 
able to conduct briefing sessions on own 
initiative in the field. Engineering de- 
gree or equivalent, with aircraft engi- 
neering or pilot background desirable. 


This is straight salaried position with 
starting rate dependent on your back- 
ground. 


Interviews will be arranged at our ex 
pense. 


Send detailed resume and recent snap- 
shot to 

P-3361, Aviation Wee 

Michigan Ave 
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EMPLOYMENT OPPORTUNITIES 


LIVE in Sunny San Diego! 


THIS SOLAR ENGINEER'S WIFE SAYS: 


“Since Tom accepted his position at Solar, our whole way of 
life has changed! I've never seen Tom so interest d and con- 
tent. I can tell, as only a wife can, how happy Tom is at Solar 
—because this happiness is reflected in the keen enjoyment 
with which he shares our family activities. San Diego's superb 
all-vear climate has introduced us to a relaxed kind of living 
we never knew in the extreme heat and freezing cold of east- 
ern seasons. Now we take full advantage of the outdoor living, 
recreational opportunities and cultural advantages. Here in 
sunny San Diego we really live! Tom’s job at Solar is the 


luckiest break we've ever had!” 


A\ 





HIGH LEVEL ENGINEERS NEEDED 


There are great advantages when you join Solar’s Engineering 


Division. Your best abilities will be utilized on advanced devel- 


opment and production projects. You'll get wider engineering oe! 
. * 2 - or 
experience, for you'll be associated with a medium-size 3 “S 4 i» * 2 
company, where you'll have a more varied diet of engineering ——_ a: Sages ae 
¢ - = p — . er ies 


problems and less specialization than in a larger firm. 


Whether you live by the sea,in the country, or in a residential 
Solar’s excellent personnel policies offer a complete range suburb, you're within minutes of San Diego’s many wonderful 
of liberal benefits, including a profit sharing retirement plan. porated 
You can look forward to lifetime job security, for the extremely 
low turnover shows engineers choose Solar for long range 
careers. If you're seeking an exceptional career, send a resume 
of your qualific ations and educational background to Louis 
Klein, Engineering Personnel, Dept. E-117, Solar Aircraft 
Company, 2200 Pacific Highway, San Diégo 12, Calif. 





SENIOR PROJECT ENGINEER 
for Gas Turbines 

You'll be delighted at the gay profusion of flowers and year- 

round beauty you'll find in San Diego every day of the year 


CHIEF EXPERIMENTAL ENGINEER 


PROJECT ENGINEERS 
for Gas Turbines 


Pneumatic Ducting S O NF 7 
Solar also has permanent positions for: L A R te san O1een 


CONTROLS ENGINEERS DESIGN ENGINEERS AIRCRAFT COMPANY DES MOINES 
DESIGNERS DRAFTSMEN 


CHECKERS ENGINEERING WRITERS 
Designers, Developers and Manufacturers *« Gas Turbines « Aircraft and 
Missile Components + Bellows + Controls + Coatings + Metal Alloy Products 
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EMPLOYMENT OPPORTUNITIES 


Advantages that Count... cpio GAMBLE ? 
RCA sure... if the odds 


are in YOUR favor . 


SIMULATION LABORATORY DECISION /iNC—nationwide specialists in re- 

cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger sal- 


aries and a chance for greater personal 
achievement 


DECISION /INC is retained by more top- 
LEADERSHIP RESPONSIBILITY — You'll direct and conduct simulation ranking firms thruout the nation than 


analysis of aircraft and guided missile control. Degree required. ae paper yg oe — 








ice costs you nothing. 


COMPLETE FACILITIES— You'll be in charge of one of the largest 
simulation facilities in the eastern U.S. with equipment that is It takes TIME—MONEY—EFFORT to im- 
the latest in this field. prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
SUBURBAN L T — You'll z ciate working : ° A %e nam tn, TRONIC—AERO-NAUTICAL or GUIDED- 
Rati | el OCATION— You'll appreciate working at RCA’s up-to MISSILE field, DECISION /INC will do this 
date air-conditioned engineering laboratory in Moorestown, quickly, effectively at no cost te you. 
N.J., suburban to Philadelphia, Pa., : ali ati : ; , 
alle elphia, Pa., a delightful location for nana Gis clieteln eenieliia Oo 
em velops a plan ‘“‘tailor-made"’ for you 
+ : which includes a resume of your 
For confidential intervieu experience... and then a review by 
Call collect—Mr. D. D. Brown selected companies leading to confi- 
Pag dential interviews at your conveni- 
Moorestown, N.J.—BEimont 5-5000 ence and our client's expense 


Or, send resume to: the time for DECISION! 


Mr. John R. Weld All you do Now is. . . send us your 

Manager, Specialized E : ; name, home address, job interest or 
one" 680” Sangin. deguamaaaataaaiiaas title. We take it from there. 

Radio Corporation of America 

Camden 2, N.J. Write or phone: 

OLIVER P. BARDES, 

President — 


DECISION /INC 


RADIO CORPORATION oF AMERICA NATIONAL BANK 100 


z CINCINNATI 2, OHIO 
Defense Electronic Products GAsheld 1.1700 


Publishers of the authoritative Engineers’ Job Directory 














REPLIES 


Royal Aircraft Needs fe THe publication Claas 


CHICAGO 0 N. Michig 


SAN FRANCISCO: 68 ab i 
SALES EXECUTIVES —— : 
POSITION VACANT 


Extensive expansion program makes it nec- Co-Pilot Mechanic: Requires A & E, commer- 
> . cial and extensive mechanical experience. 
essary for us to add two high caliber sales Multi-engine and instrument experience de- 

sirable Aircraft based in S. E. Michigan. 
P-3192, Aviation Week 


eVICE PRESIDENT = SALES POSITIONS WANTED _—— 


Airline Pilot seeks employment. 


TWO 


“ROYAL” 


OPPORTUNITIES 








WITH 


ROYAL 
AIRCRAFT, 


PRODUCERS OF 


AMERICA’S 
ONLY ALL NEW 


FIVE-PLACE 


executives to our staff. 


1500 hours Convair captain Written altp. 
Top-Level management background neces Two years to citizenship Family, resume 
sary to organize and direct extensive sales first-letter. PW-3166, Aviation Week. 
Aircraft background preferred. Air Force contracts can be obtained for you 
by experienced Dayton representative. PW- 
3261, Aviation Week 


e REGIONAL SALES MANAGER Scheduled Airline Chief Pilot 10,0004 hrs. 
Broad administrative, technical and flight 
background. Desires executive pilot positior 


Must have considerable experience in or- with company affording future and oppor- 
tunity Age 34, married. PW-3275, Avia- 


ganizing and supervising distributor opera- tion Week 


program. 


tions. Current pilot rating desirable. Must Engineer-Attorney B. $. Civil Eng-Admitted 


Bar of Ala and all federal courts—35 yrs. 


TWIN ENGINE 
AMPHIBIAN, 

be free to travel. old. Former Govt. contract attorney—4 yrs 

sé . eng. experience PW-3320, Aviation Week 

‘ ; If you can meet these requirements and are 

~~ : . Experienced pilot, age 32, family 5700 hours. 

interested in a real challenge, send your ATR, SMEL, type DC-3 4% years airline 

G 7 experience, speaks Spanish, education in en- 

resume and a recent photo to gineering, practical experience in contract 

ing. Position with sound future will relocate 


MAX I. BLACK anyplace. PW-3338, Aviation Week 


¢q---------------------- 


= 


i 


SELLING OPPORTUNITY WANTED 


pope: Geers Corp. 5°: |... 


neer and sales manager in aircraft and auto- 

(Subsidiary of Kearney & Trecker Corp.) motive fields wants new lines for aircraft 
missile and industrial accounts in Ohio and 

Michigan. RA-3263, Aviation Week. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS-SCIENTISTS: ANNOUNCING A VAST PROGRAM IN 





MISSILES RESEARCH AND DEVELOPMENT IN PHILADELPHIA 
WITH MANY ATTRACTIVE PROFESSIONAL OPPORTUNITIES 


The Missile & Ordnance Systems Department of General Electric 


Where We Are... 

In PHILADELPHIA near 30th St. PRR 
Station...until our new 110 acre 
facilities are ready in Valley Forge 
—17 miles by Schuylkill Express- 
way from Downtown Philadelphia. 


What We're Doing... 


A PRIME CONTRACTOR — developing 





the 1cBM and irnpM Nose Cones com- 
plete with nuclear arming and fuz- 
ing devices, gyros, accelerometers, 
resolvers, induction generators, am- 


This G-E Depart- 


ment is the center of company-wide 


plifiers, servos 
studies in viscosity, diffusion, ther- 
mal conductivity, radiation, laminar 
and turbulent shock layers, etc., for 


a vast missile system program. 


How We're Doing It... 





The Department's primary objec- 
tive is to create the country’s Top 
TEAM on Guided Missile Research 
and Development and with this 
team assume FULL MISSILE SYSTEM 
RESPONSIBILITY for the entire Gen- 
eral Electric Company. This will in- 
volve making use of the tremendous 
potential in the company’s more 


ZERO minus 4 hours! A G-E test missile, still 
shrouded in the early morning dampness 
before launching, represents more than o 
decade of research and development. 
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than 100 operating departments and 
its many research laboratories. 


Where We're Headed... 


INTO EVERY PHASE OF MISSILE RE- 





SEARCH & DEVELOPMENT including: 


MISSILE WEAPONS SYSTEMS—target 
and missile tracking — radars — com- 
puters—handling equipment— 
launching equipment -— logistics 
equipment—and others, all designed 
FROM THE GROUND UP as one system! 

SPECIFIC MISSILES — also Satellites 
including propulsion, guidance, air- 
frames, and warhead arming and 
fuzing devices. 

...- SPECIAL COMPONENTS OF MISSILES 


—such as inertial guidance systems. 


What We're Using... 


ILYPERSONIC WIND, SHOCK, HELIUM 





rUNNELS—mass accelerators—linear 


accelerators — electric arc mass ac- 
shock 


tunnels. UNDER DEVELOPMENT: the 


celerators — hy per-veloc ity 


LARGEST GAS SHOCK TUNNEL in the 
country...pLus laboratories and 
equipment second to none. AND 
WHEN NEEDED—the resources of 
over 100 other G-E departments! 


What All This Means to You... 





Stable career growth, full use of 
your abilities, creative experience 
and rapid advancement either into 
management or further specializa- 
tion, with a professional staff that 


is expanding rapidly. 


Scientists with advanced degrees 
will have a particularly attractive 
opportunity to engage in high levels 
of basic and applied research in 
such advanced fields as Astrophy- 


sics, High Temperature Phenomena, 
Advanced Mathematical Concepts, 
Aerodynamics, Classical Physics, 
Materials Development, and Com- 
munications Theory. 


... Engineers and Scientists with ed- 
ucation and experience in any of 
the fields listed below are invited to 


correspond. with us... 


DEGREE: 


Electrical Engineer, 


Ac ronaut cal Eng neer, Ag rodyname- 


Mecl mn cal Ena neer, Phy ics, 
Mathen 


stig 


SYSTEMS — De- 


Operations 


EXPERIENCE: 
ent, Syunthe 
« AEROPHYSICS « COMPUTER 
Analogue, Digital * MATERI- 
PROCESSES e INSTRU MENTATION 
—-Telemetry, Trai Record- 
Recovery « DATA PROCESSING — 
bona : 


TECH NICAL WRITING e FIRE CONTROL e 


STRUCTURES — Ther lynamies 
Electrical: De ign, Stre Anal ] 

Structure Design, Vib 1croe 
dynamics « ARMING AND FUZING=— 
Component Development, Test 
Equipme nt e« FIELD TEST « SYSTEMS 
TEST « GROUND SUPPORT EQUIPMENT 
DESIGN — Controls, Handling Equipe 


ment, Launchis g Eq ipment, 


Missile & Ordnance 
ment would be pleased to receive 


sume of your education and experience. 


All resumes will be carefully reviewed 
by the MANAGERS of our varicus tech- 
nical components. You will be invited 
to visit our offices and discuss the work 
we are doing directly with the manager 
with whom you would be working. All 
communications will be entirely confi- 
dential. (You need not reveal the name 
of your present employer.) 


oe err wm ween nw ee 4 





a 


Please send resume to Mr. John Watt, Room 510-1 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut Street « Philadelphia, Pennsylvania 





EMPLOYMENT OPPORTUNITIES 
MMMM A 


TL STA RT GROWI NG THIS 
Aircraft Products Division IS THE KIND OF . 
we 





ENGINEERING 
HELP 


WE NEED! 


Manning, Maxwell & Moore, Inc. 
Danbury, Conn. = 
Has Openings for Development Engineers 











Our continual progress has made it necessary to expand our engineering staff 
to work on our increasing backlog of orders. We are a new Division of a 
corporation which is over 100 years old. Although comparatively small in size 
(about 250 employees), we have extensive laboratory and test facilities to 
support original engineering effort. Our community offers ideal residential accom- 
modations with easy accessibility to metropolitan shopping areas. 
ELECTROMECHANICAL DEVICES MAGNETIC ELEMENTS AND 

Mechanical engineer with some electrical AMPLIFIERS 
background preferred. Experience in small Experience in design of magnetic ampli- 
component sub-assembly; electrically driven fiers for instrument control purposes. Fa- . 
light weight moving elements, pulse fed miliarity with magnetic material and de- Electronic En- 
mechanisms, etc. signing of magnetic circuits. gineering in 

AIRCRAFT FUEL CONTROLS DIGITAL CONTROLS - telemetering, 
M.E. Degree or equivalent. Experience with Experience in circuitry using logic and guidance fae 
controls and instruments for pressure flow decision elements, decimal and binary } . oe 
or temperature desirable. scales, matrices, coincidence circuits. - dar and parti- 
Our requirement is for one senior and two junior engineers in each category whose cularly circuit 
interest is directed primarily towards applying and furthering their engineering skills. \@: designing. 
Salary scales are designed to permit steady advancement without the need of assuming 
administrative duties. 

Please send Resume outlining experience 
and salary requirements to: 


MR. J. WALLACE CROSS 
MANNING, MAXWELL & MOORE, INC. 
Aircraft Products Division \ 
DANBURY, CONN. , aprentte and 
A i scones tote 


trol and auto- 
pilots. 








Mechanical En- 
gineering in 


2 a 
field engineers pelt 


(RADAR AIR NAVIGATION SYSTEMS) 


job requires: Please write us 


Several years experience : er mail coupon for 
with and/or electro-mechanical computers. full information. 


Freedom to travel (d it 0 its likely first year ). 


«, tp job offers: 
Outstanding pay, promotion and benefit W. C. Walker, Engineering Employment Mgr. 


Challenging, interesting work with front-rank, dynamic organization Pacific Division, bendix Aviation c 
that has developed the most advanced equipment available. 11600 Sherman Way, North Hollywood, Calif. 








EXPLORE THIS OPPORTUNITY 1 am interested in this engineering field__. 


Qualified engineers are invited to telephone (collect) ROgers 9-5000 1 am a graduate engineer with degree. 
or mail resume to Mr. Richard A. Hoffman, Employment Manager. 1 am not a graduate engineer but have —— 


years experience. 
Interviews can be arranged at any time, including weekends. 
Name 
GENERAL PRECISION LABORATORY Address 
INCORPORATED City 
63 Bedford Road, Pleasantville, New York 
Zone___State 


a @uesioranyv or 
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EMPLOYMENT OPPORTUNITIES 


“Technical support" gays 

Dr. J. P. Silvers, specializing in 
thermodynamics, hydrodynamics in reactor 
design ; formerly with Naval Reactor 
Division of Argonne National Laboratories, 
now with Avco Research and Advanced 
Development Division. His answer reflects 
both the thinking and opportunity in 

this new Avco division devoted entirely 

to advanced research and development. 


“An engineer should be given plentiful technical assistance. His potential cannot 


be fully realized when his creative energies are consumed by routine duties,” 


Helping talented engineers and scientists reach full effectiveness 
is the best way we, at Avco Research and Advanced Develop- 
ment, know of helping our own growth. For outstanding men, 
Avco’s long-range expansion—in missiles and in all the physical 
sciences—offers unprecedented opportunity. Write: Dr. Lloyd 
P. Smith, General Manager, Room 409-L, Avco Research and 
Advanced Development Division, 20 S. Union St., Lawrence, 
Mass., MUrdock 8-6011. 


WANTED 


Leaders in the exploitation of new areas of Science 


Physical Scientists 
Advanced degree preferred in— Physics - Aero- 
dynamics - Electronics - Metallurgy - Physical 
Chemistry - Mathematics - Thermodynamics 


Engineers 
Electronic - Mechanical - Aeronautical 
Chemical 


Hesearch and Advanced Development 


ivision 





EMPLOYMENT OPPORTUNITIES 





CONTINENTAL ULE, and CUGINEERING 


Lion 12700 KERCHEVAL AVENUE 
Hak DETROIT 15, MICHIGAN 
* winta ! 


° ° 
Engineers, Scien 
Outstanding Opportunities Available 
The types of work on which you could be engaged include 
Solid State Physics Fine Particle Technology 


Microwaves & Antennas Surface Chemistry 
Infra Red Systems Optics 


Missiles 

Applied Mechanics 
Geophysics 
Underwater Ordnance 


Inertial Systems 


Electronic Countermeasures Servomechanisms 


Digital & Analog Comput 





Instruments and Controls 


s Ball Systems 


tists, a 


Mechanical Design 
Airborne Early Warning 
Radar Systems 


Industrial Automation Information Theory 
Upper Atmosphere Research 


Systems Analysis and Design 


Electronic Equipment design and Miniaturization 


eral Mills you n« 


Street & No 


City 


Engineers— |! 
Maaheas 

Physicists, Meteorologists, Phs 

Chemists 
Junior, Associate, Senior aides 
All inquiries will be treated in complete con- 
fidence. 

} , 
PETER BURGESS. D t P 


MECHANICAL DIVISION 
or General Mills 


1622 Central Ave. N.E., Minneapolis 13, Minnesota 


.. State 





SEARCHLIGHT 
SECTION 


(Classified Advertising) 


BUSINESS EQUIPMENT 
USED OR RESALE 
OPPORTUNITIES 








CONTRACT WORK 
WANTED 


Well-established light engineering firm in 
WEST of SCOTLAND at present manufac 
turing aircraft components, have available 
over 100,000 square feet of factory space, 
high enough to admit large structures, 
with adequate supply of skilled labour 
and large capacity for press-work and 
general sheet-metal work, particularly in 
light alloys. Slipway with loading facili 
ties to international waterway. 

This Company wishes to undertake manu- 
facture in Britain for an American firm 
and would welcome proposals. 


Write Box ENR/828 
c/o 191, Gresham House 
London, E.C. 2., England 














| PROFESSIONAL SERVICES 








KIRBY AND COPE ASSOCIATES 
HUMAN FACTORS 
Consultation on the design and utilization of me 
chanical and electrical o_o ‘nt to sult man's 
physi gical and — cal capabilities 
‘pecialists in the cross-az cation of i sci 
ce and engineering wit t biology edicine and 


515 Ramble “ od Road Baltimore 12, Md 
Tel. ID 3-3609 or PE 2-8839 











REPLIES ( Be 
t This 








NEW VORA: P.O. B 

CHICAGO v. Mi 
SAN PRANCISCO s 
LOS ANGELES: 11 








FOR SALE 
Verso HS Sthorehet Neticenters —— taoge in- 
i PrP. O 


ventory part € 
Box 1738 San poe ynio, hes as CApital 
1-8434 


New a af See emer “oe or 4 pee. ’ V3 off list. 
! Ss pan 


o, pony pe 1-84 


c- oe fy Rerarep Trimotor Plane, excellent 
Fie Air raf , 30 ] . Sar Antor 
ne s ( 1 


F-S1-D North American er otanee, fim- 
ted uantity low time, exce ynd 7 
ready o go Sell trade or ease 

Field ty P. O. Box 1738 San Ar 
Texas CApital 4-8434. 


For Seo prtvate airport near WN. Y. City 


angars warehouse Ing Jansan 


30 “Br niway, N. Y Cc ty 


WANTED 
Wanted Basic Canso aircraft for oes 


conversion must have valid IS license 


3367 Aviat on 
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NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Avia- 
tion industry. The selective circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry. 


EMPLOYMENT OPPORTUNITIES 





SENIOR ENGINEER 


To supervise work of Components group of Power Plant 
Design Department. Responsible for design and de- 
velopment of engine components, including Mechanical 


Controls, valves, regulators, etc. 


REQUIREMENTS: 


Experience in design, testing, and development of 


hydraulic and pneumatic components, valves and 


regulators, control devices, servo mechanisms, etc. 
SEND RESUME TO 


CHRYSLER CORPORATION 


Missile Operations 
Personnel Department 
P. O. Box 2628, Detroit 31, Michigon 








c-3s 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 








AVAILABLE 


GRUMMAN GOOSE G2IA, Airframe 3700 hrs; en- 
gines both 435 hrs since major: hydromatic full 
feathering new blade propetiers Complete w 
radio & instruments 


MALLARD AMPHIBIAN MODEL G-73. span 
66°8": weight empty 9200=; useful load 3550- 
gross 127502: P&W engines (4) two in use, 600 
HP take-off) range 1300 miles, gas cap. 480 gals 
engines 150 hrs since overhaul. 8 passenger 
cellent conditior airplane has had 100 hr 
spectior 


EVEREADY 


Box 638 Bridgeport, Connecticut 
EDison 4-9471 








IMMEDIATE DELIVERY 
R-1830 R-2000 
CYLINDERS CRANKSHAFTS 
& MASTER RODS 
Associated Products of America, tne. 


175 Fifth Ave., New York 10, 
ORegon 4-0310 Cable: APROAMER NY 











Ss 


to Allots 


W for your 
R...PLAN NO 
TO THE WINTE VERHAUL 
— woe MAINTENANCE, MODIFICATION, © 

Aircra 


N MIAMI COMPLETE SERVICE FACILITIES 
1 eee 


i ircraft 
ALL Twin-Engine Executive Airc 
vs modifications in one of 


tions, overhauls, kshops 
ao ENGINE— AIRFRAME = mpletely equipped hangors ond works 
s? co 


the 


United States largest, mo pepo ener 
BIN INTERIORS: Custom designed on 
UXE CA 


smen. 


DEL 


superior croft 


1 
Y/ ranine One lorge hongeor devoted 
painting 


icot 
RADIO ELECTRICAL Electronic, communica 
ncluding rodor, ovto-pilots, etc. 


nterior n exterior rcroft 
° ior © d ror oF 


on components ond ports 
’ 


— INTO OUR NEW, SPACIOUS, 
nd passengers 


BSmuth 


AIRCRAFT CORPORATION 


MERO COMMANDER 
sstributors * SALES—SE INTERNATIONAL AIRPORT, MIAMI, FLORIDA 


UR PLAN 


Yo , 
step OUT oF D LOUNGE for pilots o 


AIR-CONDITIONE 


TODAY! CALL, write oF wire 
Customer Service 
Department for your 


oircraft’s ovoilability 


D 


Contact us for 


FRIENDSHIP ins 


hotel reservations 


7s Ewe =” <P Fe 


TO WASHINGTON — BALTIMORE 
40 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 
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PAN-MARYLAND 
*s AIRWAYS, INC. 


eeeeeees «” Friendship Airport, Md. 


CAA certified 
repair station 


153 
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FLITE-TRONICS, inc 








MANONAL AERONAUTICAL CORPORATION 





sPERRY 


wilcox 


Exectric Company, Inc 








For installation and service on these famous makes 


As a business or private plane owner you 
have 2 basic instrument requirements. 

1. Reliable equipment 

2. Expert installation and 

maintenance service 

Both are yours at Ohio Aviation. As dis- 
tributors for the finest radar, navigation and 
communications equipment made, Ohio 
Aviation technicians have established a 
nationwide reputation of ability to plan, 
fabricate, install and maintain equipment. 
Here equipment is quickly and expertly 
prefabricated to your specifications. Pre- 
planning cuts down installation time and 
reduces the loss in valuable flying hours. 


For these reasons hundreds of operators 
automatically return to Ohio Aviation for 
new equipment and service. 

Why not check with Ohio Aviation on your 
next requirement? Wire or phone Fred 
Aubry at Vandalia, MO 4-4646. 


THE OHIO 
PAP Vile), meer 


Dayton Municipal Airport, 
Vandalia, Ohio 





another 
exclusive offering! 


24-Passenger Airline 


C-47's 


Available for Immediate Sale 
Delivery Early November 

In Foreign Scheduled 

Airline Operation 

Price asking $110,000 
“F.A.F. Location’ 

In excellent Condition 





For details contact: 


GRUMMAN MALLARD J-29 


Now being overhauled 
Will finish to specifications 


1953 BEECHCRAFT D-18S 
Executive—one owner—only 


700 hours—$55,000 


1948 BEECHCRAFT D-18S 
Clean & ready to go—$34,750 


WILLIAM C. WOLD ASSOCIATES 


Dept. AW-551 Fifth Avenue, N. Y. 17, N. Y 
Telephone: MUrray Hill 7-2050—Cable: Billwold 

















William C. Wold Associates 
(Exclusive Sales Agents) 

551 Fifth Avenue, New York 17, N. Y 
Telephone: MUrray Hill 7-2050 

Cable: BILLWOLD, N. Y. 





Consolidated 
PBY-5A 


Deal Directly 
with Owner 


r passenge 


A. J. Ming Hunter 6-7690 
> TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








PLANNING 
NEW YORK OFFICE 
& WAREHOUSE? 


Aggressive, owner-operated 
company located 30 minutes 
from New York City offers— 


SALES STAFF— 
Domestic and Foreign 


OFFICES 


WAREHOUSING DISTRIBUTION 
FACILITY 


Modern Building 
Fully Equipped 
Open for Suggestions 


BO-3329, A. n Weel 
Div., P.O . N.Y 








Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —56, —72 


R985 R1340 R2000 


and our most popular DC3 engine 


R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc St. Lovis, Mo 








TWIN BONANZA 


Model C-50 
Low Time Almost New 
Custom All-Weather Radio 
Deicer Boots 
Long Range Fuel Tanks 
275 H.P. Engines 
Price - Very Attractive 


PAGE AIRWAYS, INC. 
Rochester Airport 
Rochester, N. Y 
Genesee 8-730! 








keep your weather eye out for 


Weather Eye 
Flight RADAR 


custom fitted to your plane 
P. O. Box, Bridgeton, Mo 


smaller 
lighter 














Lambert Field 
St. Lovis, Mo 
5 ine PErshing 1-1710 


has factory fresh, dated 


DEICER BOOTS 


DCc3 Lodestar Beech 








When You Need Quick Action 
on Opportunities available or wanted 
in Aviation Week . . . USE 


The Searchlight Section 
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Executive DC3s now ready A new one each month 





Deluxe DC3 


Today’s fastest and quietest DC3. Luxurious lounge 
type interior, with extra large cabin and picture 
windows. Retractable tail wheel, new lightweight 
landing gear cover doors, flush loops, many other 
extras. Choice of Collins or Bendix executive radio. 
New ship guarantee, with complete disassembly and 
overhaul and 800 hour guarantee on your choice of 
engines 





Special DC3 


Comfortable fourteen place interior, with big windows, 
choice of Bendix or Collins executive radio. New ship 
gvorantee, with complete disassembly and overhaul, 
and 800 hour guarantee, on your choice of engines. 





Also available to your order — automatic pilot, X or C band radar, extra Bendix, Collins, Sperry A.R.C., 
Wilcox, radio and electronics, lightweight landing gear cover doors, retractable or faired tail wheel, 
special cowlings, ovter wing tanks, 26900 manual, additional picture windows, choice of engines — 
Super-92 Pratt & Whitney R1830-75, -92, -94, R2000 Wright R1820-56, -72. 


Others to your modifications 


LAST OF THE LOW TIME C47s (2307-4021 hours) 


now in various stages of disassembly, overhaul, and conversion 
ot our four conversion centers (St. Louis, Toledo, McBride, Pompano). 


can be completed with many of your own specifications 


—send us a list of your wishes, and we'll give you a price. 


The famous, proven, all-weather DC3, “the world’s most experienced airplane, is still the all around most 
practical and efficient large executive aircraft, unsurpassed and unreplaced by later designs. It has 
unquestioned dependability, with long range, high speed, big capacity, small airport ability, top performance 
and handling characteristics, for economical maintenance and operating costs lower than those of many 
smaller planes. It makes the average business trip a matter of two or three comfortable hours of roomy, 
convenient, undisturbed privacy, free from the annoyances of tight schedules, layovers, transfers, cancella- 
tions, and baggage delays. It's the modern way to cover more territory and still have more time to enjoy 
life at home. Write today for a copy of an interesting history of this ubiquitous airplane, with many 
fascinating anecdotes about its remarkable, many sided civilian, military, commercial, and private careers. 





Custom 18 Available 


This proven all-weather business airplane was taken in trade by 
us on ao larger plane, completely overhauled, converted to our 
popular Custom 18 design, and fitted with modern radio and 
equipment Roomy cockpit, enlarged cabin, adjustable chairs 


, 
/ big picture windows, snack bar, beavtiful interior New ship 
.- & 7 “ ~ guarantee, NTSO engines 


Modernize your own Model 18 

Make your own travels pleasant and relaxing with portions or 
all of this modern, practical modification and renovation. Com- 
bine it with your next big inspection, and in less than you 
might think, you'll have the satisfaction of a new ship, at a 
fraction of the cost. 








Inc. of Inc. of Inc. of 
emmert-Werner sist énit 
Lambert Field Express Airport Pompano Beach 
Sol Overhaul i i 
3 Sum. todestor «= DCS beech p -——-J a 
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SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS TWO 


y 
SIF MINNESOTA DC-4's 
trmottive, mec. FOR LEASE 
HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: ONE CARGO 
ONE PASSENGER 


“* AIRCRAFT ”’ seit, semen we 


ENGINEERING REPAIRS MODIFICATIONS Class. Adv. D P.O. Box 12, N.¥ 
MAINTENANCE OVERHAULS CONSULTATIONS 


“RADIO > RADAR > AUTO PILOTS - INSTRUMENTS ” 
C-3 








SALES—SERVICE—INSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN 
BENDIX DARE LEAR RCA PIONEER 


‘“‘APPROVED REPAIR STATION”’ FOR LEASE 


AIRCRAFT—ENGINES—INSTRUMENTS Standard Airline Radio 
RADIO—RADAR—DME 21-Passenger interior 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR Complete Anti-icing, De-icing 


MINNESOTA AIRMOTIVE, INC. TRANS-INTERNATIONAL 


Wold Chamberlain Field * MINNEAPOLIS, MINN. * Phone: PArkway 9-8388 AIRLINES, INC. 
WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE P. ©. Box 233, Miami 48, Fla. 


r eiaiiniiin 7 71,19 Davs LEASE 
LODESTAR cin RADAR *< AVAILABLE IMMEDIATELY 


C-Band 


SERVICE CENTER : CORRECT RADOMES for X or C BAND C-46F Passenger—50 Payloader seats, 

y R/W has the reinforced double-shell new interior, zero-time throughout. Will 

e wp a gem ternal ye lease for U. S. or foreign operation. 

Radar mecal atvenath ith ¢ emise oF lone Aircraft located at Miami International 
’ atrictions of air speed or Airport. 














Inspection 
Maintenance Interiors ' catine ant Goting. Saatewest. quist. 
ue ec Engine Change Separately hinged radome and scann NATIONAL AERO LEASING CORP. 
Modification | Exteriors eorwvete antenna fantag. Gulch access @ te P. ©. Box 184 Cable: Airland 
Miami 48, Filia NE: 5-0734 
Overhaul Radio 








Remmert-Werner 
Inc. of Inc. of Inc. of 
LEAR St. lovis Florida Toledo | | CONVAIR 240 or 340 


AIRCRAFT ENGINEERING DIVISION 
Senta Monica Airport, Sonta Monica, California Lodestar Dc3 Beech 
Builders of the Incomparable Learstors . Specialists in Conversion Maintenance Overhau! 1125 W. 6th St., Los Angeles 17, Calif 


LETS PT 


WANTED 


Send Complete information and Price to— 
W-2308, Aviation Week 











SPARKPLUGS WANTED 


“Tt k " PP Se Amy icorets soae® lugs pons. ene 
s prices pai or ! L. 5 ° . 

Hea ed 23R, 27-R, 23, 21282, 31282; R.P. 438: LE 44, 45; 

a e a ding for R ding L.S. 48; A.C. 181, an : R.S. 19-2R, 14-1R; R.C. 


for the BEST MAINTENANCE * OVERHAUL * MODIFICATION © INSTALLATION QR; R2-14-R: R-2id; R.N, 5/3: $9082, 61382 638°. 


4s 
READING AVIATION VICE, 4 RADIO & ELECTRONICS SURPLUS 
Municipal Airport Avoddgy eR - — Reading, Pennsylvania 13983-9 Brush Se. Detroit 3, Mich 























FINEST AIRCRAFT MAINTENANCE | super TWIN BEECHCRAFT 


100 HR. INSPECTIONS TWIN BEECH 1955 or 1956 Model 

DC-3 Must Have Low Time - - State Lowest Cash 
COMPLETE OVERHAUL LODESTAR ~ ol 
W-3243, Av ation Wee 


ROCHESTER 
PHONE cocina tama ¢ ROCHESTER Il, N.Y. a RR ERB 


F 51- WANTED WANTED 
orth American Fighter Planes, LOCKHEED LOADSTAR DC-3 OR C-47 


limited quantity 
Sell, trade or lease Must Be Clean, Well Equipped Must Be Converted and Ready To Go 
STINSON FIELD AIRCRAFT and Ready To Go 
P. O. Box 1738 San Antonio, Texas W-3245, Aviation Wee W-3247, Aviation Week 
CApital 4-8434 Class. Adv. Div., P.O. Box 12, N.Y. 36 4 Class. Adv. Div., P.O. Box 12, N.Y. 36, N.¥ 
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the growing trend 
in tooling 


ALUMINUM 
TOOLING PLATE 


Many industries are profiting 
from the outstanding advan- 
tages of machinability, low 
cost, lightweight and cor- 
rosion resistance made pos- 
sible by Red Seal Aluminum 
Tooling Plate and Bar Stock 


INVESTIGATE . The 
advantages of low 
cost Red Seal Plates 
and Bars for your 
tooling require- 
ments. Call or write 
for this new Red 
Seal Aluminum 
Products Brochure 





es 


EASTERN DISTRIBUTOR: 
Aluminum Division of 
Atlantic Steel and Iron Co 
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Naval R&D 


Your edition of Aviation WEEK con- 
cerned with the Air Research and Develop- 
ment Command (Aug.6) is a masterpiece 
of publishing. Persons concerned with 
naval aviation research and development 
are wondering if you plan an issue devoted 
to this field. 

C. W. Crass 
Washington, D. C. 


Equal Rights 


I was amazed when I read Leo Kriloff’s 
letter which appeared in AviATION WEEK, 
July 30 (p. 102). 

Apparently he has not paused long 
enough to think of the complications in- 
volved with 100° IFR, without the use of 
radar and the so called electronic marvels 

Has he any idea how small a portion of 
the total trafic we have today could be 
handled safely by ATC, with their present 
equipment and manpower? | doubt if they 
could expedite all of UAL’s flights without 
causing a turmoil of delays. There are a few 
iirlines that might want to obtain IFR 
clearances at the same time, plus several 
thousand corporate and business planes. Per- 
haps we shouldn't forget the many thou- 
sands of other planes that have an equal 
right on the federal airways in this free 
country of ours. 

His military friend, W. P. Coleman, Jr. 
(AW, Sept. 3, p. 118), probably wouldn’t 
be able to fly enough to draw his flight pay 

There are a lot of competent people in 
the CAA who have devoted years of study 
to this problem and have been frustrated 
year after year because Congress wants to 
give billions of dollars to the military but 
won't give the CAA the millions needed 
to streamline our airways. 

Let's not insult the people that have 
worked hard to improve our trafic system 
and have always been stymied because of 
lack of funds. If 100% IFR would improve 
the situation they would have thought of 
and tried it long ago. 

It would be wonderful if we could write 
checks as long as there are checks in our 
check book, but a lot of people with lots of 
intestinal fortitude found out it wasn’t prac- 
tical. 

I have read and studied a lot of collision 
accident reports and in nearly all cases CAR 
(60.12C) was violated. That’s being just as 
stupid as the automobile driver who disre- 
gards the stop sign or red light. 

Recently, while on an IFR flight from 
HAR to MFD, we had to deviate our course 
on three occasions because it appeared we 
were on a collision course with other air- 
planes. Two of them were four engine air- 
planes and the third one was a DC-3. We 
did not assume that we had the right of way 
and we are thankful these planes were not 
coming from behind us where we couldn’t 
see them. The third one occurred @ 2,500 
MSL under the overcast, as we were ap- 
proaching the MFD omni range. I was in 
the back seat of the Apache and noticed 
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both pilots looking at something on the 
panel. I leaned forward to see what they 
were looking at, and in so doing scanned 
the horizon and saw the DC-3 boring in on 
us from about two o'clock. An extreme 
evasive maneuver on our part avoided a 
fatal accident. The crew on the DC-3 did 
not bother calling us to apologize, even 
though they were informed of the near miss. 

Where were the four pilots looking? Not 
where CAR (60.12C) says they should 
have been. Also Flight Information Manual, 
ATC Procedures, Paragraph 5, page 60. 

It seems that George M. Sager (AW 
July 30, p. 102) has the only practical so- 
lution that will keep us from colliding with 
each other until such time as the CAA can 
convince Congress it is just as important to 
keep people alive during peace as during war. 

He should also scream to high heaven 
about the lack of visibility those “supposed 
to be safe” airplanes of his have (C. H. 
Sperry, AW Sept. 10, p. 166) 

In the meantime let's all take CAR 
(60.12C) a lot more seriously, as I am 
sure we are all guilty of neglecting our best 
safety device. 

A. Crayton TscHANTz, MANAGER 
Mansfield Municipal Airport 
Mansfield, Ohio 


Simple Solution 


magazine has 
carried letters and articles such as those from 


Your very fine recently 
Capt. Leo Kriloff (AW July 30, p. 
Wilham Penn Coleman, Jr. (AW Sept. 3 
p.118), and Capt. Robson (AW Aug. 27 
p. 47) indicating 100% IFR is the solution 
to the current air traffic problem. | agree 
that this is a very simple solution to the 
problem, and probably would make life 
much easier for the professional pilots. Of 
course, this would have the practical effect 
of keeping all flyers without an instrument 
ticket out of the air, and so automatically 
most of the airplanes flying today would be 
kept on the ground. This, in itself, would 
eliminate a large number of accidents, and 
might even clear the air to such an extent 
that the professional pilots left could then 
continue to fly VFR much more safely 
than they now do and still continue not to 
look where they are going 

This logical method of saving lives could 
be carried outside the field of aviation. Why 
not pass laws which will effectively prevent 
all people using automobiles for pleasure 
and business from driving on the nation’s 
highways? This would certainly make life 
much easier for the professional bus and 
truck drivers which would be left, and just 
think of the lives that would be saved! 
Over this past Labor Day weekend, more 
than 400 people were killed, most of them 
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in passenger automobiles on pleasure trips, 
and if they all had been required to leave 
their automobiles in their garages, most of 
them would be alive today 

This simple and logical type of thinking is 
beginning to carry me away! Statistics show 
that many people are severely injured in falls 
while taking baths. Let’s outlaw bathtubs 
and relieve the load on our hospitals even 
further! 

Clearly, additional restrictive legislation 
and regulation would solve many of the 
problems which exist in this country today 
Of course, we would then be violating the 
spirit, if not the letter, of certain provisions 
of the United States Constitution, but 
certainly, none could possibly object to this! 

L. W. Daruinc, Private Pilot 
Davey Compressor Co., Kent, Ohio 


Passenger’s Gripes 


The ATC have now 
evolved the panacea, the cure-all, for the 
“no-show” problem. They are taking ev 
erything but giving nothing in return. I 
think it is time some attention be given 
to the passenger's gripes. Lest the airlines 
become over-awed with their own impor- 
tance, I would remind them that passengers 
are their “bread and butter” and point to 
the experiences of the railroads when thos« 
organizations blandly ignored their passen 
gers. 

What about the “no-go” problem? Worse 
yet is the amazing consistency with which 
flights depart or arrive late. Then there are, 
of course, the minor inconveniences such 
as missed appointments, crushed luggage, 
over-booked flights, etc. I think it time a 
system of penalties be applied to the air- 
lines for “no-goes” and lateness and that 
liabilities be substantially increased 

There can be no doubt that a “no-show” 
problem exists and it requires a solution, 
but is it really as bad as the airlines would 
have us believe? The problem 
is particularly bad on the “popular” flights, 
but these also have the greatest number 
of wait-listings and stand-bys. I have often 
taken advantage of the situation to obtain 
a more convenient flight 

My work requires a substantial amount 
of travel. I make occasional trips to Los 
Angeles, Seattle, Dallas, St. Louis and more 
frequent trips to Washington, Buffalo, Day- 
ton, etc. The longer trips are made four 
or five days in advance through the company 
travel office. The shorter trips are usually 
made on one or two days notice, wherein 
I pick up the tickets at the airport on a 
travel card thirty minutes before flight time 
In four years I have missed only one flight. 
Perhaps this makes me unique, but | 
doubt it. 

Speaking for myself, I am not about to 
drive thirty miles in an hour’s time back 
and forth to Newark Airport a day in ad 
vance of every three hundred mile trip. Un- 
less the airlines use a great deal of discretion, 
the train and my automobile will become 
more convenient to my travels. I am sure 
there are others with similar thoughts. 

J. R. Sranton 


Bloomfield, N. J. 
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This advanced type fuel metering unit was deve loped by Bendix 
to include special features for the 10,000-pound thrust’ class 
Pratt & Whitney J-57 turbojet—the engine which puts the 


power behind the super performance of the F1D Skyray. 








A. early as 1945. Bendix brought out a jet engine control which auto- 


matically metered fuel during engine acceleration and deceleration 





» as to avoid over-temperature, compressor stall and “flame out”, 






Since then. these features have become a “must” on all jet engine con- 






trols, allowing the pilot to slam the throttle wide open without danger 






of ruining the engine. or slam it shut without risk of “flame out”. 







Bendix fuel metering is used today on nearly all American air- 
liners. and on a great majority of military aircraft. This includes injec 






tion type carburetors and direct fuel injection, as well as fuel metering 






and complete engine control systems for jets. 
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These and other achievements are solid evidence that the aircraft 






industry can continue, as in the past. to look to Bendix for creative 






engineering and quality manufacturing 
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